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135 Entry 2 


SCA2 


Space Transportation System 


Training Division 
Mission Operations Directorate 
Simulation Script Package 


Simulation 
Date Scheduled 
Script Coordinator 
Data Store(s) 


STS-135 Entry #2 
6/15/11 
Martignetti 
D/O-30, 200K EDW 


This Package contains the following: 


AS RUN DATA 


STS-135 Integrated Entry #2 
13502 load 

Run 1 - D/O-30, engine fail, prop fail 

Run 2 - Restring vs. APU restart for body flap 

Run 3 - Gear deploy concerns, 3 IMU problems 

Run 4 - Traj offset, GPC2 - restring or delta state, 1 APU 

landing 

Run 5 - Early gear deploy, jet fail on 

Run 6 - ESS1BC 013&R15 bus, MN B APC5 (E1,R5) 

Run order - 1,2,3,4,5,6 

MET - 11/20:55:43 
SGMT - 191/16:36 


Date: 

SMS Load/Base: 
Crew: 

Capcom: 

Flight Director: 
SCA SUP/Team: 
SMS Lead/Team: 


6/15/11 
13502/MB 
STS-135 crew 
Wilmore 
Ceccacci 

Martignetti/SCA team 2 
Garriga/SMS team 4 


Run Name 

Run Header 

135 Entry 2R1 

D/O-30 EDW 

135 Entry 2R2 

200K EDW 

135 Entry 2R3 

200K EDW 

135 Entry 2R4 

200K EDW 

135 Entry 2R5 

200K EDW 

135 Entry 2R6 

200K EDW 
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CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 



1 


SUP/LEAD 


—RUN SUMMARY- 

— 







1 

MC : :FDO/GPO 

Entry Winds & WxSFCWEDW22: 





2 

MC : :SYSTEMS 

Model Corrections for 200K and D/O-30 runs 





3 

R/S : 

SYSTEMS 

:WSB IB 

Failed 





4 

R/S : 

TRENCH 

IMU2 X ACCEL OUTPUT SF IMU2 Y ACCEL OUTP 





5 

D/O - 

15 

00 :FDO/GPO 

GPS SVN TBD has failed, but not been marked a 





6 

D/O - 

00 

25 :SYSTEMS 

MNB APC5 down 





7 

D/O - 

00 

24 :COMM : MNB APC5 





8 

D/O - 

00 

24 :CONTROL 

MNB APC5 (ALC2 ) SHORT 





9 

D/O - 

00 

24 : TRENCH :APC 5 failed 





10 


D/O - 


00 

15 

TRENCH 

GPS Satellite X failTrench will pick an o 





11 


D/O - 


00 

10 

COMM : XPNDR 2 TRANS FAIL OFF 





12 


D/O - 


00 

10 

NSS :DFE Workstation Failure 





13 


D/O - 


00 

04 

SYSTEMS 

:APU 2 Drain Line P Ducer 





14 


D/O - 


00 

00 

TRENCH 

FA3 internal powerfailFA3 MDM SWI 





15 


TIG+ 

00 

01 : SYSTEMS 

FA3 Fail 





16 


TIG+ 

01 

01 : CONTROL 

MDM FA3 PWR FAIL 





17 


TIG+ 

02 

00 : CONTROL 

OMS OX XFN LN Blockage (blockage in R OMS P 





18 


TIG+ 

03 

00 : CONTROL 

RCS COMPLETION 





19 


El- :22 

TRENCH :DK3 BUS SHORT 





20 


El- : 18 

CONTROL :F3L 

THRUST DEGRADE 





21 


El- :15 

SYSTEMS :NH3 

B leak onto freon loop 





22 


El- : 14 

TRENCH :NH3 B leak onto freon loop 





23 


El- : 00 

TRENCH :IMU1 

OPERATE DSC (xient) 





24 


kFt :350 


COMM :GCIL Pwr Suppy 1 failed 





25 


kFt :325 


SYSTEMS :APU 2 Gearbox GN2 Leak 





26 


kFt :300 


TRENCH :GPS 

power transient, with post failure "effec 





27 


kFt :220 


SYSTEMS :Freon Loop 2 Blockage In Radiators 





28 


kFt :200 


NSS 

:KG Formatter Failure 





29 


kFt :180 


CONTROL :ROB 2 CMD BIAS 





30 


kFt :172 


SYSTEMS :Rad CNTLR IB Fail 





31 


kFt :150 


SYSTEMS :CRYO 02 Leak Between Reac Vlv and Fuel Cell 2 





32 


kFt :140 


SYSTEMS :MN 

C R14 Short 





33 


kFt :140 


TRENCH :Main C R14 down 





34 


kFt :139 


COMM :MNC R14 failed 





35 


kFt :139 


NSS 

:MN C R14 





36 


kFt :130 


CONTROL :R RCS OX DUAL He REG B Fail OPTreated as 





37 


kFt :100 


SYSTEMS :AV 

BAY Fire Bottle Discharge 





38 


ON CALL 


:COMM :MADS 

equipment shelf temperature. 

2 

Gaustad 

COMM 


Loss of downlink from transponder 2, commanding to Xpndr 1 will recover. 


04/28/2011 
















Next, we'll lose the first GCIL Power Supply. Later, when MNC R14 fails, the 





other GCIL 

power supply is lost causing the S-Band to revert to String 1, STDN 





Low, 

High 

Freq --> Site will need to match HIGH Freq AND STDN Low to regain comm. 





MNB 

APC5 will 

fail some redundant power to MDM OA1/2; DSC OA1/2, OR1/2, OL1 





MADS equipment will also be overheating. INST should ID and manage as needed. 
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No. Author Sys Name 

Case Name 

Case Objective 



3 

Montalvo 

CONTROL 

D/O - 25 min 

MNB APC5 (ALC2) Short 

MAJOR CASE: D/O-30 EDW thru Lndg 




TIG + 1:00 

FA3 Power Fail 

HP = 40 

OMS OX XFN LN Block 
(blockage in R OMS Pod) 

FRCS DUMP 

F3L Thrust Degrade 

GNC CASES: 

FCS CH MGMT — With MDM FA3 down, FCS CH 3 needs to be OFF. However, with 
MNB APC5 down, ASA 3 loses Isol Vlv Pwr if FCS CH 3 is not in AUTO. So, FCS 

00A*0, and hopefully CH 3 ports will eventually bypass. Later, ROB 2 picks up a 
cmd bias, but it won't bypass (w/ CH 2 in OVRD). To resolve the force fight (2 v 

1 v 1, at worst), GNC call to Man Bypass ROB 2. 




180K 

ROB 2 Cmd Bias 

130K 

R RCS OX Dual He REG B 

Fail OP 

(treated as He TK LK) 

PROP CASES: 

DEORB BURN CASE — MNB APC5 fails preburn. Not long after TIG, MDM FA3 

Power Fail, causing L OMS ENG FAIL (no Guid Dwnmode, w/ FA3). When the crew 
attempts the OMS XFEED (HP ~ 40 nm), they uncover a blockage in the OX XFD LN, 
causing R OMS PRPLT FAIL. An ICNCT will reveal that the L OMS will feed the RCS, 
but the R OMS will not (thus, blockage is in the R OMS Pod). They'll burn as much 
as they can from the OMS, and then start burning ARCS gas down to Aft Qty 1. CUR 

HP < AFT HP at this point. So, they'll burn past Aft Qty 1 until TGT HP. 





ASYMMETRIC FRCS DUMP -- F3L has a thrust degrade as the crew performs the 
FRCS Dump. This causes rates on the vehicle. PROP could quickly call to deselect 
F3L, thus downmoding to a 2-jet dump. He'll more likely call to stop the FRCS 

Dump, and then quickly assess whether completing the dump via 2-jets is needed. 
Chances are he's dumped enough by then to call the FRCS Dump complete. 





RCS IN BLOWDOWN — While Glided, the R RCS OX Dual He REG B fails OP. 

Sadly, MNB APC5 prevents the crew from closing He PRESS B. So, this reg problem 
suddenly becomes a huge He TK LK (as helium is vented out the relief valve). 

After a quick RCS blowdown analysis, PROP should have plenty capability to get to 
Mach 1. But if necessary, he can XFEED from L RCS (though, with MDM FA3 down, 
crew may have to configure some valves manually). 
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No. Author Sys Name 
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Case Objective 



4 


FDO/GPO 


WT #86 prefers EDW04 for HW. 

Deorbit completion with ARCS using LOMS propellant. 

PRE-TIG, APC5/ALC2 

Hp=140 nm, FA3 fail 

Takes LOMS ignition (no guidance downmode). 

Hp=70 nm, R OME propellant fail 

Blockage in interconnect lines. Possibly stuck in TVC DAP post-burn until MM303 
transition. 

Weather supports attempt 2 APU's though moderate surface winds (120/15). 

GPS satellite fails, not marked. Deselect on SPEC 55. 

GPS power transient at 300 Kft. When recovered, has bias and stays in PVA mode. 

GPO will probably not call to incorporate. 

JWP 5/3/2011 

5 

DRC 

NSS 


DFE Workstation failure 

KG Formatter failure will take out the forward link for 15 seconds to 2 minutes 
while CMD troubleshoots and recovers. 

6 

Grabois 

SYSTEMS 


Loss of APC5 takes out, among other things, NH3 B Sec/On and WSB 1A, both of which 
are needed later. They won't see the WSB problem until after they activate APUs at 
EI-13, and when the NH3 B starts leaking onto the freon loops they have to figure 
out a plan. They can't send the GPC cmd via RTC, since it doesn't work above 

120Kft, so they'll have to reconfigure the freon and water loops. 

7 

Gauvain 

TRENCH 

Trennch Cases 

APC5 and FA3 play into a De-orbit burn case. DPS needs to talk with Prop. GNC 
will be busy watching IMU 2 during the burn which will show signs of an accel 
scale factor. At some point in entry, the gs will get high enough to fail out IMU 

2. 

DPS has a DK3 bus short and a Main C R14 nit to deal with. They should assist the 
crew in working through the BFS Display Fail procedure 

GNC will have a transient loss of operate on IMU 1. With the IMU 2 accel 
problems, they will want to realign IMU 1. Will they do a matrix or a torque 
align? GPS will have an internal power problem that causes it to drop off 
momentarily. When it comes back, the data will be bad. GNC/GPO should evaluate. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

FDO/GPO 

078000AA 

BATM & VVWE/ 

WT = 86 

ALT = 29.92 

BATM = 27.54 

Temp = 93 

Clouds = FEW110 

Vis = 15 

Entry Winds & Wx 






BWND/ 

SURF WND: 

090/13 

SFCW 

EDW22: 9T 9L 

EDW04: 9H 9R 



2 

MC 

SYSTEMS 

303ENT 

V62P0505A = 5 

V45T1107A = -200 
V45T1109A = -200 
V45T1207A = -200 
V45T1209A = -200 

Model Corrections for 200K 
and D/O-30 runs 

Collector out P 

Cryo Tk's 1&2 HTR Assy Temps 

Verify NOM H20 config 
and equalize tanks B, C, & 
D. 




L&E: 

LCWINH(02) = 1 

LCWINH(12) = 1 

LCWINH(22) = 1 

LCWINH(32) = 1 

HAHEM(l) = 2.65 

HAHEM(2) = 2.65 

HAHEM(3) = 2.65 


Cryo Tk's 1&2 C&W INH 


3 

R/S 

SYSTEMS 

HYD4 

HPMAFL(l) = 100 

HPMHFL(l) = 100 

WSB IB Failed 

When they lose WSB 1A later with 
APC5, they'll be without cooling 
for this APU. They'll have to 
replan their start, with APU 1 not 
being started at El-13 like normal 
(more likely at TAEM or M = l). 







Need to have good weather for 
the burn, they'll start out as 
Attempt 2 but this knocks out one 
of them. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


4 

R/S 

TRENCH 

IMU2/ 

SIMVA1(4) = +0.0074 
SIMVA1(5) = +0.0070 
SIMVA1(6) = +0.0075 

IMU2 X ACCEL OUTPUT SF 

IMU2 Y ACCEL OUTPUT SF 

IMU2 Z ACCEL OUTPUT SF 

When in zero G, the IMU will 
perform perfectly. During the 
deorbit burn, GNC should notice a 
velocity degradation below RM 
(-750 ug for a dual OMS burn). 

GNC should continue to watch 
through entry, and should see the 
IMU accel deltas slowly clocking 
up as the gs increase on the 
vehicle. At lg of accel, the bias 
should be around 12,000 ug. 

Eventaully GNC should have the 
crew deselect the IMU in PASS 
and BFS. 


5 

D/0 - 
15:00 

FDO/GPO 

LSO Call 

GPS SVN TBD has failed, but 
not been marked as bad 

GPO call to deselect satellite on 
SPEC 55 

Will determine satellite 
number real-time, based 
on current/forecast 
satellites used by the 
receiver. 

6 

D/O - 
00:25 

SYSTEMS 

EPS1 

DDMAPA(5) = 16200 

MNB APC5down 

EECOM 

- FES Sec 

- Various FES htrs 

- NH3 B Sec 

EGIL 

- MNB to Aft PL bus 

MMACS 

- APU RPC IB, 2A 

- APU FTV IB, 2A 

- APU 2 gbx repress 

- MPS/TVC isol vlv 2 

- WSB 1A, 2B 

- Various vents SMT 

- Various ET door SMT 

- Brake isol 2 vlv 

- Hyd 2 to NWS, NLG 

With loss of WSB 1A, they 
now have no cooling for 

APU 1. They probably 
wont 1 see this until they 
start up APU 1 at El-13, 
after which they'll shut it 
down and do a cooldown 

7 

D/O - 
00:24 

COMM 

Systems Mai 

MNB APC5 

Loss of redundant power for 

MDMs OA1, OA2 and DSCs OA1, 
OA2, OL1, OR1, and OR2 

INST should ID what bus 
they are critical to. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


8 

D/O - 
00:24 

CONTROL 

SYSTEMS mal 

MNB APC5 (ALC2) SHORT 

GNC losses: 

RGA 2 (desel BFS) 

FCS ISOL VLV PWR: 

ATVC 3,4 

ASA 4 

ASA 3 Redun Isol Pwr 

L OMS SEC TVC 

NWS Hyd Sys 2 

PROP losses: 

OMS/RCS valves: 

L,R RCS He A MAN OP 

R RCS He B MAN OP 

GPC OP/CL 

L OMS He B GPC OP 

VAP ISOL 2 GPC OP 

R OMS He A&B MAN OP 

VAP ISOL 1&2 MAN OP 

Still GO for the D/O Burn. 

OBJ: 0106 08, 0206 21 
ELECTRICAL BUS 

FAILURES 

Sub-bus fail 

9 

D/O - 
00:24 

TRENCH 

EPS32 

Systems mal 

APC 5 failed 

Redundant pwr to the following: 
FA1 (RPC B) 

FA2 (RPC B) 

Plays into OMS case with later 

FA3 


10 

D/O - 
00:15 

TRENCH 

GPS2M/ 

1. Select satellite X using 
selected satellite slider 

2. Click "Set both C/N biases 
to -50" 

GPS Satellite X fail 

Trench will pick an on call 
satellite that is currently being 
used. 

FGMO case to potentially get a 
call from MCC to deselect the 
satellite onboard. 


11 

D/O - 
00:10 

COMM 

SBND MCST2F(1) = 1.00000 

XPNDR 2 TRANS FAIL OFF 

***Sharp Cutoff (neg rf)*** 

Loss of downlink data and voice. 
Uplink still good. 

INCO will command to PA 

1 first, then recover the 
downlink when the 
command to Transponder 

1. 

12 

D/O - 
00:10 

NSS 

Coordinate with FSM: Fail 

DFE workstation 

DFE Workstation Failure 

DFE workstation will reboot 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time CaselD 


Failure 


Impact 


13 

D/O - 
00:04 

SYSTEMS 

V46P0290A = + 1.2 psia 

APU 2 Drain Line P Ducer 

This should cause the Drain Line 
Pressure for APU 2 to toggle 
above the upper limit and cause 
continuous FDA messages for the 
crew. MMACS should talk about 
sending a TMBU in the BFS to 
stop this from annunciating. 

STS-125: 

During entry, there were a 
total of 19 SM2 APU 2 

FDAs received between 

APU 2 start (TIG -5) and 

APU 2 shutdown post¬ 
landing. All were caused 
by APU 2 drain line 
pressure exceeding 25 
psia. 

14 

D/O - 
00:00 

(during burn) 

TRENCH 

SMS TLM Override: 
V72S7995E = 1 

Then on Control/Prop call: 

MDMM/ 

MSFFFA(7) = 1 

FA3 internal powerfail 

FA3 MDM SWITCH FAILURE 

For Deorbit burn case - causes 
the L engine to fail. 

The cue card just calls for an I/O 
Reset, but the fact that the 
engine died means outputs are 
bad, and most likely is a power 
problem. DPS should check with 
EPS prior to power cycling to 
check for shorts 

Trench Note - TLM override 
masks the FA3 switch 

Ent C/L 

- Burn Monitor CC 

EPCL 

- FA MDM I/O Error (Post Burn) 

FA3 down hard 

15 

TIG + 

00:01 

SYSTEMS 

Trench mal 

FA3 Fail 

FA3 - hyd snrs 2C, 3A; GPC cmd 
to brake isol 3, MPS/TVC isol 3 

Vents: 

CL - L89m2, R89m2 

OP - R89ml 

FA3 and APC5 both take 
out the same vent door 
motors, so no impact to 
vents. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

i Time Case ID 


Failure 


Impact 


16 

TIG + 

01:01 

@ ~Hp = 70 
nm ? 

CONTROL 

TRENCH mal 

MDM FA3 PWR FAIL 

L OMS ENG FAIL (w/ APC5). 

~ L OMS - OFF (No Guid 
Dwnmode) 

~ XFeed from L OMS @ 1/2 

DVTOT 

Pre-Glided: 

FCS OOA*0 (w/ APC5 dwn) 

OBJ. 0106 01 

MDM FAILURES, FA MDM 






Loss of: 

RGA 3 (desel BFS) 

FCS 3 

R OMS SEC TVC 

L OMS He TK P2 

FU IN P 

N2 P VLV POS 

BALL VLV POS 

PC - C&W 

AFT QTY 

L2, R2 jets 

L,R RCS MANF 2 P 

L RCS BFS QTY 


17 

TIG + 

02:00 

CONTROL 

OMS1/ 

MPOOXB(2) = 0.9 

POMEGT(2) = 0.0001 

(1) = LEFT 

(2) = RIGHT 

OMS OX XFN LN Blockage 
(blockage in R OMS Pod) 

Seen when crew attempts XFEED 
from L OMS. 

R OMS PRPLT FAIL 
~ R OMS - OFF 
~ Item 18+0 

RCS COMPLETION 

OBJ. 0250 05 

OMS ENG ANOMALIES, 
Propellant Fail 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


18 

TIG + 

CONTROL 

If ROMS ICNCT: 


RCS COMPLETION 

Blockage in R OMS Pod. If PROP 

Profuse apologies to SMS 


03:00 


RC07/ 



attempts ICNCT: 

instructor for having to 




PRMTHD(2) = 0.99 

L1A 


~ LOMS will feed RCS. 

call up all these mals! 




PRMTHD(3) = 0.99 

R1A 


~ ROMS will NOT feed RCS. 





PRMTHD(5) = 0.99 

L2L 



Recommend setting these 




** 



Crew fights w/ Sloppy DAP (no L 

up on ASC PROC station 




PRMTHD(6) = 0.99 

** 

R2R 


OMS Guid Dwnmode). 

well in advance. 




PRMTHD(8) = 0.99 

L3A 


After squeezing what they can 





PRMTHD(9) = 0.99 

R3A 


out of the OMS tanks, they'll burn 





PRMTHD(ll) = 0.99 

L4L 


ARCS gas down to Aft Qty 1. 





PRMTHD(12) = 0.99 

R4R 







PRMTHD(17) = 0.99 

L1L 


At Aft Qty 1, CUR HP < AFT HP. 





PRMTHD(18) = 0.99 

R1R 


So, they'll continue burning past 





PRMTHD(20) = 0.99 

** 

L2U 


Aft Qty 1 until TGT HP. 





PRMTHD(21) = 0.99 

** 

R2U 







PRMTHD(23) = 0.99 

L3L 







PRMTHD(24) = 0.99 

R3R 







PRMTHD(26) = 0.99 

L4U 







PRMTHD(27) = 0.99 

R4U 







PRMTHD(32) = 0.99 

LIU 







PRMTHD(33) = 0.99 

R1U 







PRMTHD(35) = 0.99 

** 

L2D 







PRMTHD(36) = 0.99 

** 

R2D 







PRMTHD(38) = 0.99 

L3D 







PRMTHD(39) = 0.99 

R3D 







PRMTHD(41) = 0.99 

L4D 







PRMTHD(42) = 0.99 

R4D 







** Omit; already down w/ 







FA3. 








DEACT all above if LOMS 
ICNCT or RCS STRT FEED 
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I No. Fit Phase / 
! Comment 
! Time 


Discipline / 
Case ID 


Malfunction 


Failure 


Impact 


19 


El- 

22 


TRENCH 


DPSM/ 

MACDK3(1) = 1 


DK3 BUS SHORT 


Loss of IDP 3 in DPS mode. DPS 
should call the crew to work the 
procedure. Recovery will be no 
[joy, and the crew should end up 
with BFS on IDP 2. DPS has 
promised not to call for the IDP 4 
assign to PASS since they are still 
2 fault tolerant for PASS IDPs. 

EPCL 

- BFS Display Fail_ 


20 


El- 

18 


CONTROL 


RC07/ 

PRMTHD(22) = 0.5 


F3LTHRUST DEGRADE 


Parenthesis # 


F1F- 1 F2F-4 
F1L- 16 F2R- 19 
F1U-31 F2U-34 
FID- 46 F2D- 49 

F3F- 7 F4R- 10 
F3L-22 F4D-25 
F3U- 37 F5L- 28 
F3D- 52 F5R- 13 


During FRCS Dump, PROP sees 
F3L thrusting around 45%. 

~ Normally thrust at 150% 

~ F3L does NOT fail OFF. 

GNC sees vehicle start yawing, 
since FRCS Dump is no longer 
symmetric. 

PROP could call to deselect F3L 
(thus, downmode to a 2-jet 
dump). More likely, PROP calls to 
stop the dump. 

PROP quickly determines whether 
dumping the remainder via 2-jets 
is needed. Quite possible, no 
|further FRCS Dump will be 
required. 


Mai equation: 

Degraded = Act * (1 - x) 

OBJ. 0240 05 
RCS JET ANOMALIES, 
Degraded thrust 


21 


El- 

15 


SYSTEMS 


ECS5 

EFMSTK(2) = 1.0 


NH3 B leak onto freon loop 


EECOM will have them work the 
Evap Out T Low procedure (start 
with freon pumps off and water 
loops on). However, with APC5 
down, they can't take the NH3 B 
to Sec/On, and the GPC cmd 
doesn't work in BFS until they get 
to MM304 and 120Kft. (Can't 
send the GPC cmd early because 
it's cyclical, you'd need a 
constant cmd instead of a single 
pulse cmd.)_ 


They'll have to live with 
this leak, either keep the 
loops off or turn them on 
with the water loops on 
and the FPV in PL. 

Isol vlv fails to full OP. 
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I No. Fit Phase / Discipline / 
! Comment 

i Time Case ID 


Malfunction 


Failure 


Impact 


22 

El- 

TRENCH 

Systems Malfunction 

NH3 B leak onto freon loop 

EECOM will have them work the 



14 




Evap Out T Low procedure 







The combination of the leak and 







APC 5 may have EECOM talk to 

DPS about taking the BFS to 
Standby to allow them to send a 
PASS RTC to turn on the 







ammonia. 







A command to the BFS will only 
in MM 304/305. 







So they can either ride the config, 
or do some fancy stuff. DPS 
should coordinate with INCO if 
they elect to have BFS give up 
the PL MDMs. 


23 

El- 

TRENCH 

IMU1/ 

IMU1 OPERATE DSC (xient) 

With the earlier scale factor 

Exercises the entry IMU 


00 


MSIOC(l) = 1 


noted on IMU 2, GNC will want to 
realign IMU 1 when it comes back 

align 




In for 3 seconds then out 


to operate. There is plenty of 
time before the ground, will they 
go Matrix or Torque? 







GNCwill likely call to deselct in 
the backup. BCE STR X doesn't 
do much for you since they can 
see the IMU is in Standby. They 
may talk about an MDM or IMU 
power cycle prior to the IMU 
coming back on its own. 


24 

kFt 

COMM 

Panel R14: 

GCIL Pwr Suppy 1 failed 

Redundant power loss to GCIL, 

INCO's should be primed 


350 


Softpop MNA GCIL cb 


one failure away from reverting 

and ready to go to High 






to Panel, String 1, STDN Low, and 
High Freq. 

Freq if needed. 

25 

kFt 

SYSTEMS 

APU4 

APU 2 Gearbox GN2 Leak 

All the GN2 in the gearbox should 

Possible APU Temp light 


325 


HAMGN2(2) = 0.0000001 


slowly leak causing the lube oil 

and message if increases 




APU1 


pump temperatures to increase. 

leak and frictioni. 




HAMGBF(2) = 50 


If the lube oil temperatures 
increases where the pump 

Values to fail APU are: 




increase on call 


cavitates then the APU will fail. 

GN2 leak= .001 and 
Gearbox friction = 2000. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


26 

kFt 

300 

TRENCH 

Page GPS2M 

1. Set Power Supply to BAD 

2. Set Reciever Clock Bias to 
2.7 sec 

3. Set solution bias to 7777 
ft / 33 fps in all axes, then 
enable 

4. Set Power Supply to 

GOOD 

GPS power transient, with post 
failure "effects" 

GPS loses power, and comes back 
a bit scrambled. 

GPO and GNC should watch the 
data and decide that the box is 
no bueno when they get it back 
with the I/O Reset 

Note for Nav - can set up the 
solution bias ahead of time, so 
only have to set receiver clock, 
and hit enable prior to setting 
power supply back to Good 

AESP 

- BCE STR X 


27 

kFt 

220 

SYSTEMS 

ECS6 

EFMPB(2) = - 0.4 

EFMPA(2) = - 0.4 

Activate when ERBPOS(2) = 

0 

Freon Loop 2 Blockage In 
Radiators 

Freon loop 2 flow is restricted 
whenever RAD flow is selected. 

The loop should not be 
considered lost. 

28 

kFt 

200 

NSS 

Coordinate with CEF: Case 

2A. 

If SN is called to see if Hi 

Freq - remember that the 

SN CANNOT see freq 
changes. Command has to 
GCMR the freq. 

KG Formatter Failure 

Loss of Forward Link while CMD 
selects backup UL FEP or 
configures to alternate comsec 
equipment. Going to alt comsec 
will be the fastest recovery and 
only take 10 - 15 seconds. Going 
to backup UL FEP will mean a 1 to 

2 minutes loss of UL. 

The UL FEP display will indicate 
this is a ground problem and not 
the orbiter going to high freq. 
Command should notice the loss 
of UL loopback internal to JSC. 



Last Updated: 6/1/11 





run l 135 Entry 2 _ SCA2 _ Simulation Script Summary For : d/q-30 edw _ Page 14 of 6i 


I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


29 

kFt 

180 

CONTROL 

AROl/ 

SSM19(8) = 4.5 

ROB 2 CMD BIAS 

GNC sees high Sec DP coming 
from ROB 2. But, ROB 2 will not 
bypass on its own. (FCS OOA*0, 
due to FA3 + APC5) 

ROB now in a force fight. 

~ 2 v 1 v 1 (if ROB 3 hasn't yet 
bypassed) 

~ 2 v 1 (if ROB 3 has bypassed) 

GNC call to Man Bypass ROB 2 

G53: Item 8+42 

OBJ. 0121 31 

ASA ANOMALIES 

Driver Fail 

Parenthesis: 

CH 1234 

LOB - 1 5 9 13 

LIB - 2 6 10 14 

RIB - 3 7 11 15 

ROB - 4 8 12 16 

30 

kFt 

172 

SYSTEMS 

(P015) 

PANEL 014 ROW D: 

MNB FREON RAD CNTLR 1 
(cb) SOFTPOP 

Rad CNTLR IB Fail 

The freon loop 1 rad cntlr AUTO B 
will not function. AUTO A will 
work fine. 


31 

kFt 

150 

SYSTEMS 

CRY1 

DGMOWL(2) = 30 

CRYO 02 Leak Between Reac 
Vlv and Fuel Cell 2 

This leak is isolated by closing 
the react vlvs and shutting down 
fuel cell 2. 

Monitor crew's actions. 

32 

kFt 

140 

SYSTEMS 

EPS1 

DDMBSA(3) = 1600 

In for three seconds, then 
out 

then...Panel R14/ 

Softpop MN C circuit 
breakers (rows A, B, C, D , E 

Do not pop the MANF ISO 
cbs.) 

MN C R14 Short 

Loss of equipment powered by 

MN C Panel R14. 

L5, R5, F5 MANF ISO cbs 
are powered by CNTL 
busses, not MN C. 

33 

kFt 

140 

TRENCH 

Coordinate with Systems: 
PR14/ 

soft pop all MEDS related 
items on the Main C column 

Main C R14 down 

AFD1, PLT2, and CDR1 MDUs are 
lost 

DPS should note this, but no 
action is required 


34 

kFt 

139 

COMM 

Systems Mai 

MNC R14 failed 

*GCIL FAILURE 

S-Band reverts to String 1, High 
Freq, STDN Low, codings OFF. 
Temporary loss of all S-Band 
comm. UHFvoice still good. 

Also, 

Loss of ACCU2, PS/AL ATU and 

UHF redundant power. 

Since we would normally 
be STDN HI at this point to 
EDW, the site will need to 
match orbiterto regain 
comm. 


Last Updated: 6/1/11 







run l 135 Entry 2 _ SCA2 _ Simulation Script Summary For : d/q-30 edw _ Page 15 of 6i 


I No. Fit Phase / Discipline / Malfunction 
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' Time Case ID 


Failure 


Impact 


35 

kFt 

139 

NSS 

Sim Net note: 

Watch MNC R14 - will a 

Sharp Cutoff when orbiter 
goes to back panel and High 
Freq. 

MN C R14 

Dryden sees a Sharp Cut-off in S- 
band Return Link and will 
configure to match the orbiter's 
High Freqency. 


36 

kFt 

130 

ON CALL 

CONTROL 

RC04/ 

PRMRBP(3) = 75 

R RCS OX DUAL He REG B Fail 
OP 

Treated as a honkin' He TK LK 

R RCS OX Tank and Manifolds 
suddenly overpressurize. Helium 
lost through the relief valve. 

PROP call to close both He PRESS 
ISOLs 

~ Sadly, MNA APC5 prevents 
crew from closing He PRESS B 
(where failure is). 

~ PROP helplessly watches all 
helium escape thru relief valve. 

OBJ. 0255 01 

REG FAILURES, 

RCS dual REG fail open 






PROP does a quick RCS blowdown 
analysis. 

= > PROP should have plenty 
capability to reach Mach 1 (esp. 
with the overpress) 







If needed, PROP can have crew 
XFEED from L RCS. 

= > With FA3 down, crew will 
have to manually configure some 
switches. 


37 

kFt 

100 

SYSTEMS 

L&E 

LEASUP(l) = X 

AV BAY Fire Bottle Discharge 

The Halon Bottle will discharge 
for no reason. EECOM will have 
to look at other ways to 
determine if its a real fire or not. 

So they will have to look at other 
indications sine they do get a 
discharge discrete when the 
bottle is empty. No crew 

action. 


38 

ON CALL 

COMM 

TLM term: 

V78T9607A=3 (o) w/ramp 1 
deg/min. 

MADS equipment shelf 
temperature. 

MADS equipment overheating 

INST should ID and 
monitor. They may 
deactivate if the temp 
gets too high. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


1 


SUP/LEAD 


—RUN SUMMARY- 






1 

MC : 


FDO/GPO :Entry Winds & WxSFCW/EDW22: 





2 

MC : 


SYSTEMS :Model Corrections for 200K and D/O-30 runs 





3 

kFt 

200 

TRENCH :MLS2 POWER MALF 





4 

kFt 

190 

CONTROL :ASA 3 PWR FAIL 





5 

kFt 

190 

SYSTEMS :ASA 3 Shorts (APC 4 & 6) 





6 

kFt 

180 

COMM :NSP 2 data path failure 





7 

kFt 

180 

SYSTEMS :APU 2 underspeed 





8 

kFt 

179 

CONTROL :APU 2 UNDSPD(restartable) 





9 

kFt 

170 

COMM :MADS PCM FAIL 





10 


kFt 


170 


TRENCH :IDP 1 FC 1 BUS PORT FAILIDP 1 FC 2 BUS PO 





11 


kFt 


163 


TRENCH :GPC5 MODE SW FAIL HALT 





12 


kFt 


160 


SYSTEMS :MNB MPC2 down 





13 


kFt 


150 


COMM :ACCU PRI PWR CIRCUIT FL 





14 


kFt 


145 


FDO/GPO :Edwards (EDW 111X) TACAN Failed 





15 


kFt 


140 


CONTROL :L RCS OX MANF 2 OP ms FAIL 





16 


kFt 


140 


SYSTEMS :AC 1 Stall Currents (Xsient) 





17 


kFt 


140 


SYSTEMS :02 leak into cabin 





18 


kFt 


140 


TRENCH :Edwards 111X TAC station failure 





19 


kFt 


130 


NSS :Dryden ATF 1 Command Processor failure 





20 


kFt 


120 


SYSTEMS :Fuel Cell 2 crossover 





21 


kFt 


090 


TRENCH :ICC XMITER FAIL AT GPC1 





22 


kFt 


089 


COMM :GPC1 FTS 





23 


kFt 


089 


CONTROL :GPC 1 FTS 





24 


kFt 


89 

SYSTEMS :GPC1 fail 





25 


kFt 


035 


NSS :Hi speed C-band site failure. 





26 


ON CALL 


:SYSTEMS :Freon loop 1 flow control valve stuck 

2 

Gaustad 

COMM 

INCO 

SSR 

s stop incrementing. INST should ID and suggest swapping NSP's to recover. 


04/28/2011 














Also, GPC1 FTS, GNC downlist should swap to 2. If they swapped NSP earlier, we'll 





also be 

down 

commanding. 





ACCU 1 fails 

losing all voice until crew swaps to ACCU2, hopefully will let MCC 





know. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


3 

Montalvo 

CONTROL 

190K 

ASA 3 PWR FAIL 

180K 

APU 2 UNDSPD 
(restartable) 

140K 

L2 MANF DLMA 

MAJOR CASE: Body Flap - Restart APU or Restring 

ASA 3 power fails, taking BF3. APU 2 underspeeds, taking BF2 (though they 
can restart APU 2 after performing a cooldown). Then GPC 1 FTS, taking the last 

BF Ch. MCC must decide whether to restring (thus regaining BF1) or restarting APU 

2 (thus regaining BF2). Whatever the choice, they'll need the BF before M=l, for 
the trans-sonic region. 




90K 

GPC 1 FTS 

GNC CASE: 

FCS CH MGMT -- Both ASA 3 RPCs trip offline (EGIL sees xient shorts on the 
associate buses), resulting in a power fail and causing all the associated ports 
to bypass. No action on FCS CHs (1st fail), but GNC will likely have the crew 
deselect SF3. When GPC 1 fails, FCS F*0A*0. If they restring 3234, GNC will 
likely keep FCS CH 3 in AUTO to maintain redun isol vlv pwr. 

PROP CASE: 

RCS MANF DLMA -- The OP microswitch for the L2 OX Manf Isol Vlv fails. 

This causes the L2 Manf talkback to go barberpole and the L2 Manf Stat to go into 
DLMA (thus making jets unavailable). Also, the L2 Ox Manf Isol Vlv constantly 
drives OP (causing stall currents on AC1). Per FDF, crew ovrd L2 Manf Stat to 
"OP?" (via G51: Item 41), making jets available again. Also per FDF, crew takes 

L2 Manf Isol sw to GPC, thus stopping the Isol Vlv from constantly driving (and 
thus stopping the stall currents). PROP will have deltas to the RCS/OMS VLV TEST. 

4 

Hendrickson 

FDO/GPO 


WT #84 prefers EDW22 for HW. 

MLS2 power fail. 

140 kft, EDW111X primary station fail. 

Select secondary, perhaps uplink another backup station over EDW. 

Possible restring, or restart APU, to preserve body flap (ASA3 + APU2 + GPC1). 

Disagreeing C-bands down low, after navaid incorporation, possible temporary loss 
of filter. 

5 

DRC 

NSS 


Dryden ATF 1 Command Processor failure takes out the forward link until Dryden 
hands over to ATF 2 

C-BD bias takes out FRCC C-BD site. Dryden has 2 C-BDs available. 
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I CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


6 


SYSTEMS 


EECOM has an unisolatable 02 leak into the cabin that they'll have to manage, but 
there's not much they can do about it. 





EGIL has an MPC2 short which makes them lose some insight into fuel cell 2, which 
then has a crossover problem, so they'll have to determine the problem using 
secondary cues. 





MMACS has an APU underspeed that plays into a body flap case, so they'll have to 
work with GNC to see if it needs restarting. They'll have to look at the combo of 
MPC2 + GPC1 for vent doors, and they'll find that L89 is stuck closed, but flight 
rules allow one stuck closed. With FA1 down, they'll need some manual valves 
later. 

7 

Gauvain 

TRENCH 

Trench Cases 

DPS has a BFS Halt Xient with a GPC 1 fail-to-sync. GPC 1, in combo with ASA 3 
and APU 2, takes out all body flap commanding. Since body flap is critical 
capability, DPS should be go to restring even with the suspect BFS. However, the 
body flap can also be recovered by restarting APU 2. Which one has the least 
risk? 





GNC will be working the body flap and NBAT with DPS. They will also have MLS 2 
die on them, but since there are two others, they shouldn't work that hard. The 
prime EDW TACAN station fails, causing a swap to secondary TACAN. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

FDO/GPO 

078000AA 

BATM & VVWE/ 

WT = 84 

ALT = 29.90 

BATM = 27.52 

Temp = 90 

Clouds = BKN080 

Vis = 7 

Entry Winds & Wx 






BWND/ 

SURF WND: 

210/09 

SFCW/ 

EDW22: 9H 2L 

EDW04: 9T 2R 



2 

MC 

SYSTEMS 

303ENT 

V62P0505A = 5 

V45T1107A = -200 
V45T1109A = -200 
V45T1207A = -200 
V45T1209A = -200 

Model Corrections for 200K 
and D/O-30 runs 

Collector out P 

Cryo Tk's 1&2 HTR Assy Temps 

Verify NOM H20 config 
and equalize tanks B, C, & 
D. 




L&E: 

LCWINH(02) = 1 

LCWINH(12) = 1 

LCWINH(22) = 1 

LCWINH(32) = 1 

HAHEM(l) = 2.65 

HAHEM(2) = 2.65 

HAHEM(3) = 2.65 


Cryo Tk's 1&2 C&W INH 


3 

kFt 

200 

TRENCH 

MLSM/ 

MCMIPW(2) = 1 

MLS2 POWER MALF 

MLS 2 goes down and won't 
recover. Because this is the first 
failure, they aren't likely to try 
more than an I/O Reset 


4 

kFt 

190 

CONTROL 

AR06/ 

MSF1ES(3)= 1 

*** COORD W/ SYSTEMS *** 
Need a xient 5-amp short on 
both MNA APC4 and MNC 
APC6. 

ASA 3 PWR FAIL 

Suddenly, all ports on ASA 3 
bypass. Also both RPCs trip 
offline. (EGIL sees xient shorts on 
the assoc buses.) 

No action for FCS CHs. 

GNC likely to desel Surf Fdbk 3, 
via SPEC 53. 

= > FDIR should take care of 
this, but it's always good to be 
certain. 

This is Pt 1 of Body Flap 
case. 

NOTE: 

ASA 3 is powered via two 
5-amp RPCs: one MNA 
APC4, another on MNC 
APC6. 

OBJ. 0121 35 

ASA ANOMALIES, 

Power fail 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time Case ID 


Failure 


Impact 


5 

kFt 

SYSTEMS 

On Cntl/Prop call: 

ASA 3 Shorts (APC 4 & 6) 

Shorts on APCs 4 & 6, to show a 



190 


In for 3 sec, then out: 

EPS1 

DDMAPA(4) = 160 Watts 
DDMAPA(6) = 160 Watts 


failure of ASA 3. 


6 

kFt 

COMM 

NSS: 

NSP 2 data path failure 

Loss of data recording from NSP 

INCO could recover by 


180 


Pull inputs to SSR 1 and 2 


2. 

swapping NSP's. Will 
probably let it ride for 




Replace if they swap to NSP 

1 . 



now. 

7 

kFt 

SYSTEMS 

APU4 

APU 2 underspeed 

Part of bodyflap case. They 



180 


HAMOLN(2) = 150 


should plan to do a cooldown at 
M=7 with possible restart if 





CW05/ 


needed. 





MCWDON(109) = 1 
remove when JHACPR(2) = 0 


Crew will see the underspeed 





then set the insertion box to 


light stay on until they take the 





go in when JHACPR(2) = 1 


controller power switch off, then 
it'll come back on when the 
switch is back on for a restart. 


8 

kFt 

CONTROL 

SYSTEMS mal 

APU 2 UNDSPD 

Lost BF2 & NWS Hyd Sys 2. 

This is Pt 2 of Body Flap 


179 



(restartable) 


case. 

9 

kFt 

COMM 

RCDR MCLPMB(l) = 

MADS PCM FAIL 

Loss of some MADS sensor data. 

INST should ID and inform 


170 


1.00000 



INCO. 

10 

kFt 

TRENCH 

MEDS/ 


IDP l's FC bus card fails causing 



170 


MAMIFC(l) = 1 

IDP 1 FC 1 BUS PORT FAIL 

all FC data to be lost to IDP 1. 





MAMIFC(5) = 1 

IDP 1 FC 2 BUS PORT FAIL 

MCC has no insight, but should 





MAMIFC(9) = 1 

IDP 1 FC 3 BUS PORT FAIL 

see the crew swapping 





MAMIFC(13) = 1 

IDP 1 FC 4 BUS PORT FAIL 

databuses. That will be no joy, 





<simo> 


but the CDR can recover flight 
instruments on a MDU port swap. 







AESP 

- Flight Display Anomaly 
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Impact 


11 

kFt 

TRENCH 

GPCM/ 

GPC5 MODE SW FAIL HALT 

BFS suffers a Halt Xient and then 



163 


MACGPC(5) = 1 


recovers. 





In for 2 seconds, then out 


BFS is now suspect. With the 
body flap case that is upcoming 
(GPC1, ASA3, APU2), will this play 
into the discussion of whether to 
restring or restart APU 2? 







No procedure 


12 

kFt 

SYSTEMS 

EPS1 

MNB MPC2 down 

EECOM 

Vents: 


160 


DDMMPA(2) = 4050 


- 02 sys 2 sply vlv PP 

L3m2, L5m2, R6m2, 






- Various FES htrs 

L89m2, R89m2 






EGIL 

- FC1 reac on C3 

- FC2 purge vlv, startup htr 

- FC2 02/H2 flow ducers 

- FC2 SSDV 

- MNB to Cabin, Aux, Aft PL buses 

- MNB to ESS 1BC, 3AB 







MMACS 

- Various APU/HYD htrs 

- Various vents SMT 


13 

kFt 

COMM 

ACCU MCOACC(l) = 

ACCU PRI PWR CIRCUIT FL 

Loss of all two-way voice. Data 

Recovers when crew ID's 


150 


1.00000 


and commands still good. 

it and swaps to ACCU 2. 
Crew should inform MCC 
of the swap. 

14 

kFt 

FDO/GPO 

LSO CALL 

Edwards (EDW 111X) TACAN 

GPO/ONAV Team will have to 



145 

079005AB 


Failed 

evaluate secondary TACAN 
stations and possible co-channel 
interference. 







Should use Lake Hughes LHS21X 
as the alternate TACAN. 
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Failure 


Impact 


15 

kFt 

CONTROL 

RC12/ 

L RCS OX MANF 2 OP ms FAIL 

C&W: "RM DLMA MANF" 

NOTE: The ac motors for 


140 


KPRONM(5) = -1 


~ L2 Manf talkback goes 

the Manf Isol Vlv have 



026007GA 



barberpole. 

thermal overload 






~ L2 Manf Stat goes into DLMA, 

protection w/ch removes 




*** COORD w/ SYSTEMS *** 


making jets unavailable (i.e. Stat 

ac power after 2-4 min, 




AC1 Stall Currents: 


= "CL?"). 

and then restores ac 




EPS6/ 


~ L2 Ox Manf Isol Vlv now 

power within 3 min. (Ref: 




DDMACS(l) = 140 


constantly driving OP. (EGlLsees 

SSSH drw 11.5, note 5.) 




(2) = 140 

(3) = 140 


stall currents on AC1.) 







Per FDF, crew ovrd L2 Manf Stat 





Deactivate stall currents 


to "OP?" (via G51: Item 41), 





after about 3 min. Wait 
about 3 min, and then 


making jets available again. 





reactivate. Repeat as 


Also per FDF, crew takes L2 Manf 





necessary. 


Isol sw to GPC, thus stopping the 
Isol Vlv from constantly driving 





Deactivate all stall currents 


(and thus stopping the stall 





once L2 MANF ISOL - GPC. 


currents). 







PROP will have deltas to the RCS/ 
OMS VLV TEST. 


16 

kFt 

SYSTEMS 

On Cntl/Prop call: 

AC 1 Stall Currents (Xsient) 

On Call AC 1 Stall currents for 



140 


EPS6 

DDMACS(l) = 140 

DDMACS(2) = 140 

DDMACS(3) = 140 


Cntl/Prop. 





Remove currents after 
about 3 min. Wait about 3 
min, and then reactivate. 




17 

kFt 

SYSTEMS 

ECS2 

02 leak into cabin 

With the MPC2 failure, the 02 sys 



140 


EGMOLL(2) = 30 


2 supply vlv is failed open, so it's 
an unisolatable leak into the 
cabin. Not much they can do 
about it during entry. 


18 

kFt 

TRENCH 

CTG1: 

Edwards 111X TAC station 

Loss of primary TAC station at 



140 


Select Edwards Primary TAC 

failure 

Edwards. MCC should have the 
crew swap to secondary station. 





station (111X) 


(SPEC 50, Item 5) 





PSO station power Off 


No Procedure 
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Impact 


19 

kFt 

NSS 

Page NN00, Site =DFR, take 

Dryden ATF 1 Command 

Loss of the forward link for 30 



130 


MOD off for 30 seconds. 

Processor failure 

seconds until Dryden hands over 
to ATF 2 





NOTE: CTPs replaced the 
NCPSs at Dryden. 




20 

kFt 

SYSTEMS 

FCP1 

Fuel Cell 2 crossover 

EGIL will see the pH msg and see 

Lost with MPC2 earlier: 


120 


DFMISH(2) = 25 


the degrade, but they can't see 

- FC2 purge vlv 




(incr. to 50, 67, 75 on call) 


the flow sensors or substack DV, 

- FC2 02/H2 flow ducers 




L&E 


so they'll have to infer what's 

- FC2 SSDV 




DGCNTZ(2) = -1000000 


going on. 





FCP1 


They should safe (or at least shut 





DFMDM2(3) = 500 


down) fuel cell 2 with a B-C bus 
tie. 





FCP1 

MDFPHH(2) = 1 







if needed: 

L&E DFUIMO(2) = tbd 




21 

kFt 

TRENCH 

BUS2/ 

ICC XMITER FAIL AT GPC1 

GPC 1 Fail-to-Sync 

String 1 down. 


090 


MACICl(l) = 1 


Takes out the last method of 

Potential restring for body 






body flap. If DPS was good, they 
would already have an NBAT 
onboard for this, but they need to 
decide whether to restring or 
restart APU 2. Will the BFS being 
suspect play into it? 

flap 






AESP 

- PASS GPC Fail 

- Restring CC 


22 

kFt 

COMM 

DPS Mai 

GPC1FTS 

No commanding if using NSP 1. 

Should swap GNC 


089 





Downlister to GPC2. 
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23 

kFt 

089 

CONTROL 

TRENCH mal 

GPC 1 FTS 

With FF1: 

AA 1 

L,A Controllers Ch A 

F RCS He OX TK P2 

He FU TK PI 

OX TK P 

FU TK OUT P 

MANF 1 P 

BFS QTY 

NWS 1 

With FA1: 

RGA 1 

FCS 1 (FCS F*0A*0) 

L OMS He TK PI 

FU TK P 

OX IN P 

N2 TK P2 & REG P 

R OMS OX TK P 

LI, Rl, L5 jets 

L,R RCS MANF 1 P 

NO MORE BF CHs!! 

MCC decides whether to 
restring (regain BF1) or 
restart APU 2 (regain BF2). 

If restring 3234, then FCS 
AAAA to maintain redun 
isol vlv pwr. 

Body Flap needed before 

M = 1 to help keep elevons 
on schedule during trans¬ 
sonic region. 

24 

kFt 

89 

SYSTEMS 

Trench mal 

GPC1 fail 

FF1 - NWS1 

Vents: 

CL- 

L12ml, L3ml, L5m2, L6m2 

R12ml, R3m2, R5m2, R6ml 

OP - 

R12ml, R3ml, R5ml 

L6ml 

FA1 - hyd snsrs 1A, 2B; 

GPC cmds to brake isol 1, 
MPS/TVC isol 1, LG ext isol 
vlv 

Vents: 

CL- 

L89m2, R89ml 

OP - 
L89ml 






Vents lost with MPC2: 

L3m2, L5m2, R6m2, L89m2, 

R89m2 

GPC1 + MPC2 = L89 stuck 
closed, but flight rules allow this, 
as long as one of the rear vents 
get open 







With APU 2 + FA1, still 
have full brakes but no 
redundancy (can get hyd 

1 brakes by man OP brake 
isol 1), will also need man 
OP LG ext isol vlv at 

M = 0.7 
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25 

kFt 

035 

NSS 

Hi Speed C-bd data bias. 

Fault Menu Site= FRCC. 

1. Azimuth: M100 V=.05- 
3.0, 

2. Elevation: M101 V=.05- 
3.0, 

3. Ln out Lo trk: M031 V=l, 

4. X angle: M103 V=.07-3.0, 

5. Y angle: M104 V=.07-3.0, 

6. Noise az: M093 

V=.01-.50, 

7. Noise el: M094 V=.01-.50, 

8. Noise x: M098 

V=.015-.50, 

9. Noise y: M099 V=.015-.50 

Hi speed C-band site failure. 

Loss of C-band tracking from 

FRCC. 


26 

ON CALL 

SYSTEMS 

Monitor ERLD, when freon 

Freon loop 1 flow control valve 

The flow control valve is stuck at 





loop 1 Rad Out T is about 

stuck 

about 48 deg. When averaged 





47, enter this: 


with the other, the Evap Out T 





ECS5 


will be about 43 deg, which is in 





MERFCV(l) = 1 


the FES deadband. 
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| CaselD / 

I No. Author Sys Name Case Name Case Objective 


1 


SUP/LEAD 


—RUN SUMMARY- 

— 





1 

MC : 


FDO/GPO :Entry Winds & WxSFCWEDW22: 





2 

MC : 


SYSTEMS :Model Corrections for 200K and D/O-30 runs 





3 

kFt 

200 

CONTROL :RGA 4 RPC A FAIL 





4 

kFt 

200 

TRENCH :GPS 2 commfault 





5 

kFt 

190 

SYSTEMS :ESS 3AB short 





6 

kFt 

188 

TRENCH :ESS 3AB failed 





7 

kFt 

187 

CONTROL :ESS 3AB FAIL 





8 

kFt 

185 

COMM :PCMMU1 RPC1 





9 

kFt 

180 

TRENCH :IMU2 OUTR ROLL STB LOOPIMU2 OUTR ROLL G 





10 


kFt 


170 


NSS :Hi speed C-band site failure. 





11 


kFt 


160 


SYSTEMS :AC3 phase B short 





12 


kFt 


159 


COMM :AC3 Phase B Short PCMMU #1 POWER FAILUR 





13 


kFt 


159 


CONTROL :AC3 PH B SHORT(MN C is dropped)- plus 





14 


kFt 


159 


TRENCH :MN C failed 





15 


kFt 


158 


COMM :Degrading Transponder 1PA1 Reflected Power 





16 


kFt 


150 


SYSTEMS :Av Bay 3 smokeif they wait too long to 





17 


kFt 


150 


TRENCH :IMU1 MODE STAT WRD:BITE IMU1 CAPRI TEMP RD 





18 


kFt 


140 


COMM :SSR2 CBF 





19 


kFt 


140 


TRENCH :TACAN 1 40 deg bearing glitch 





20 


kFt 


130 


NSS :UHF antenna failure 





21 


kFt 


130 


SYSTEMS :APU 1 overspeed 





22 


kFt 


129 


CONTROL :APU 1 OVRSPD 





23 


kFt 


120 


SYSTEMS :FF3 fail 





24 


kFt 


120 


TRENCH :FC3 MIA FAIL AT GPC1FC3 MIA FAIL AT GPC2 





25 


kFt 


119 


CONTROL :FF3 FAIL (Non-universal)(FF3 vs. FA3 tradeo 





26 


kFt 


110 


NSS :DL FEP Failure 





27 


kFt 


100 


SYSTEMS :LMG Up sensor fails to Down 





28 


ON CALL 


:SYSTEMS :dP/dt sensor fail 





29 


ON CALL 


:SYSTEMS :Freon accum qty ducer failing 

2 

Gaustad 

COMM 

INCO 

PCMMU1 RPC failure indication. INCO's will probably ride it for a while unitl MNC 


04/28/2011 



needs to 

be dropped for a Systems short. INCO should get comm to string 1 in 





time, but they may not get the call to swap PCMMU's in time. Since MNC is the 





last good source of power for PCMMU 1, we may get a Static Frame indication until 





they can 

recover on PCMMU2. 





On 

String 1, 

Transponder 1 will be degrading. Will RF Comm notice? 





SSR 

2 will also have some issues for INST to deal with. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


3 

Montalvo 

CONTROL 

200K 

RGA 4 RPC A FAIL 

160K 

MN C is dropped 

RGA 4 PWR FAIL 

130K 

APU 1 OVRSPD 

120K 

FF3 FAIL @ GPC 

MAJOR CASE: Gear Deploy & IMUs 

GNC CASE: 

REDUN RGA PWR -- RGA 4 RPC A indicates having failed. RGA 4 is now 
critical to MNC MPC3, which would also fail RGA 3 (i.e. 2 RGAs simo). SMRD will 
protect PASS. Normally, GNC would call to deselect RGA 4 in BFS. However, this 
isn't required today, since BFS is considered no-go (w/ ESS 3AB down). 

PROP CASE: 

(None) 

4 


FDO/GPO 


WT #88 prefers EDW22 for slight HW. 

IMU2 is bad; IMU1 has BITE, but still good; FF3 @ GPC3. Can regain FF3 with 
portmode, but can also ride IMU1. 

Delayed filter, due to disagreeing C-bands. 

TACAN 1 bearing glitch at two-level; des/res to clear dilemma. GPS will power 
fail probably before good filter. 

Loss of gear deploy unless reconnect Main C to fuel cell. 

5 

DRC 

NSS 


CBD bias (may delete - in Run 2 also). 

UHF antenna failure will take out UHF for approximately 30 seconds while Comm Tech 
troubleshoots 

DL FEP failure will take out the return link for approximately 30 seconds while 

DFE recovers 

6 


SYSTEMS 


EGIL's tough case starts with ESS 3AB down and then an AC3 phase B short. With the 
ESS lost, they cannot work the AC switches on R1 so if they don't want to ride the 
short, they'll have to drop MNC. Later they'll have to help decide whether or not 
to repower MNC for landing gear capability. 

MMACS sees APU 1 overspeed, and with MNC down they have a single method of gear 
deploy. They should do an early arm at M=0.95. They'll check MNC+FF3 for vent 
doors, but there are no impacts. When the last remaining pyro is inhibited by a 
landing gear sensor failing off, they must choose between bailing out or 
reconnecting MNC to FC3 long enough to power prox box 1. 

EECOM has a couple of sensors that are distractors from the main case, a dP/dt 
sensor that looks like a cabin leak and a freon accum sensor that looks like a 
freon loop leak. They'll use other cues to tell that these are just bad sensors. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


7 

Gauvain 

TRENCH 

Trench Cases 

Major case is IMUs. IMU 2 will have stability problems, and IMU 1 will have a 5 
volt discrete power supply problem that puts it in danger of droppping out of 
operate. FF3 non-universal will take out IMU 3. DPS should ensure that the crew 
doesn't do any I/O Resets, and work to safe the string by powering off FA3 and 
port moding string 3. 





Sensors will have a bearing glitch to deal with on TAC 2 that will cause a dilemma 
if Main C is down. Otherwise, they should just note it. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

FDO/GPO 

078000AA 

BATM & VVWE/ 

WT = 88 

ALT = 29.89 

BATM = 27.51 

Temp = 91 

Clouds = SCT100 

Vis = 10 

Entry Winds & Wx 






BWND/ 

SURF WND: 

300/13 

SFCW 

EDW22: 3H 13R 

EDW04: 3T 13L 



2 

MC 

SYSTEMS 

303ENT 

V62P0505A = 5 

V45T1107A = -200 
V45T1109A = -200 
V45T1207A = -200 
V45T1209A = -200 

Model Corrections for 200K 
and D/O-30 runs 

Collector out P 

Cryo Tk's 1&2 HTR Assy Temps 

Verify NOM H20 config 
and equalize tanks B, C, & 
D. 




L&E: 

LCWINH(02) = 1 

LCWINH(12) = 1 

LCWINH(22) = 1 

LCWINH(32) = 1 

HAHEM(l) = 2.65 

HAHEM(2) = 2.65 

HAHEM(3) = 2.65 


Cryo Tk's 1&2 C&W INH 


3 

kFt 

200 

CONTROL 

MTLM/ 

V76X4295E = 0 (static) 

RGA 4 RPC A FAIL 

No way to tell whether indication 
is real. (RPC A has, in fact, 
failed.) 







RGA 4 now critical to MNC MPC3, 
which would also take out RGA 3 
(i.e. 2 RGAs simo). 







SMRD will protect PASS. 







Normally, GNC call to deselect 

RGA 4 in BFS. But no point here, 
since ESS 3AB makes BFS no-go. 


4 

kFt 

200 

TRENCH 

GPS2M: 

Set I/O Processor to BAD 

(right at run start) 

GPS 2 commfault 

GPS Fail. Requires GPO to work a 
little harder when the C-Bands 
lock on an disagree. 

AESP 

- BCE STR X 
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Impact 


5 

kFt 

190 

SYSTEMS 

EPS1 

DDM1BC(3) = 1350 

ESS 3AB short 

EGIL will have to shut down FC3 
and bus tie C-A. 

Among other things, lost the 
capability to use the AC 
bus/inverter switches on R1 (this 
will be important later). 

EGIL 

- FC3 cntlr, reac vlv sw, 
purge seq start sw 

- Tk 3 htrs in Auto 

- Tk 3 qty ducers 

- AC3 bus snsr 

- AC3 inverter pwr, INV/AC 
sws 

- ESS pwr to FC3/MNC sw 
and MNC Bus Tie sw 

MMACS 

- APU 3 Fu Tk Vlv A 

6 

kFt 

188 

TRENCH 

EPS30 

Systems mal 

ESS 3AB failed 

Loss of: 

TACAN3 auto self test 

GPC3 HALT, TERM 

GPC status matrix (CAM) 

NO BFS ENGAGE! 

BFS is NO-GO for engage. 
Procedure will have the crew take 
GPC 5 Output to TERM to prevent 
it being one fail away from self¬ 
engage. 


7 

kFt 

187 

CONTROL 

SYSTEMS MALF 

ESS 3AB FAIL 

BFS is No Go. 


8 

kFt 

185 

COMM 

TLM Term: 

V76X4265E = 0 (s) 

PCMMU1 RPC1 

Loss of redundant power 
indications for PCMMU 1. 

INST should let INCO know 
what bus PCMMU 1 is 
critcal to. 

9 

kFt 

180 

TRENCH 

IMU2/ 

MSIORS(2) = 1 

On call 

SIMORN(2) = 0.477 

IMU2 OUTR ROLL STB LOOP 

IMU2 OUTR ROLL GMBL NON 

IMU2 will start acting squirrely 
and fail. If it is not failing quickly 
enough for Trench's liking, the on 
call mal can be used. 

Plays into later port mode for 

IMUs case. 

AESPG 
- RM Fail IMU 



Last Updated: 6/1/11 





run 3 135 Entry 2 _ SCA2 _ Simulation Script Summary For : 200K edw _ Page 31 of 61 


I No. Fit Phase / Discipline / Malfunction 
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Impact 


10 

kFt 

NSS 

Hi Speed C-bd data bias. 

Hi speed C-band site failure. 

Loss of C-band tracking due to 



170 


Fault Menu Site= FDRC. 


FDRC Hi C-band site failure. 





1. Azimuth: M100 V=.05- 
3.0, 

2. Elevation: M101 V=.05- 
3.0, 

3. Ln out Lo trk: M031 V=l, 

4. X angle: M103 V=.07-3.0, 

5. Y angle: M104 V=.07-3.0, 

6. Noise az: M093 

V=.01-.50, 

7. Noise el: M094 V=.01-.50, 

8. Noise x: M098 

V=.015-.50, 

9. Noise y: M099 V=.015-.50 




11 

kFt 

SYSTEMS 

EPS6 

AC3 phase B short 

They can't drop this phase 

If they take MNC down, 


160 


DDMACS(8) = 500 


because they can't use the AC 

they have lost prox box 1 




DDM10A(8) = -8 


bus/inverter switches on R1 (lost 
with ESS 3AB), and it's not big 
enough to trip off from the AC 

and pyro 1. 




adjust as reqd so that the 


bus sensor. 





bus does not trip off from 
the AC Bus Sensor (will 


They will either ride it and hope it 





Overload for amps > 14.5 


gets big enough to trip off, or 





for 10-20 sec or > 17.3 for 


drop the whole MNC bus (break 





4-6 sec) 


the bus tie from earlier). 


12 

kFt 

COMM 

Systems Mai 

AC3 Phase B Short 

MNC will need to be dropped. 

INCO should be ready to 


159 




Loss of String 2 S-Bd comm 

command over to String 1 




When MNC is dropped - 


imminent! 

as soon as they start 




INST MCPMLl(l) = 1.00000 

PCMMU #1 POWER FAILURE 


hearing talk about 
dropping MNC. 




IF MNC comes back need to 
remove PCMMU1 mail 



Also, may get a Static 

Frame and lose data if 

INCO can't get a swap 
PCMMU call to the crew 
before MNC is dropped. 
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13 

kFt 

159 

CONTROL 

SYSTEMS mal 

— plus — 

RGA4/ 

MSFRPF(4) = 1 

Activate when MNC is 
dropped. 

AC3PH B SHORT 
(MN C is dropped) 

— plus — 

RGA 4 PWR FAIL 

RGA 3,4 fail simo when MNC is 
dropped. 

= > GNC ensures that SMRD 
auto deselected both. 

With MN C: 

GNC losses: 

RGA 3 

RGA 4 RPC C 

AA 3-4 RPC C 

ATVC 1 ISOL PWR 

ASA 1 PRI ISOL PWR 

R HUD 

LG Snsr 1 

PROP losses: 

OMS/RCS valves: 

L RCS He B MAN CL 

GPC OP/CL 

F-R RCS He B MAN OP 

F-L-RTK ISOL 1/2 

MANF 3-4-5 

XFEED 1/2 

L OMS He A&B MAN OP 

VAP ISOL 1&2 MAN OP 

OMS TK ISOL B 

R OMS He B GPC OP 

VAP ISOL 2 GPC OP 

OMS TK ISOL B 

XFEED A 

PURGE 

GN2 P VLVTLM 

NOTE: 

EGIL may have crew 
repower MNC for a time 
(as part of a gear deploy 
case). If so, then: 

= > Need to deactivate 
RGA4 mal while MNC is 
up. 

= > Need to reactivate 
mal when MNC is dropped 
again. 

14 

kFt 

159 

TRENCH 

EPS3 

Systems mal 

MN C failed 

DPS/NAV impacts: 

IDP/CRT3, 4 

MDU CDR1, PLT2, AFD1 

TACAN3 

ADTA3, 4 

R probe mtr 1 

MLS3 

Main C *may* be dropped based 
on a systems case of a sustained 
short. Trench cases can be run 
whether Main C is up or down 
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15 

kFt 

158 

COMM 

TLM Terms: 

V74E4540A=1 (o), ramp +1/ 
min 

V74T4514A=1 (o), ramp +1/ 
min 

V74E4080A=1 (o), ramp -1/ 
min 

Degrading Transponder 1 

PA1 Reflected Power 

PA1 Temp 

Transponder 1 Signal Strength 

Transponder 1 performance is 
degrading. 

Won't be seen until they 
swap to String 1. RF 

Comm should ID and 
monitor performance. 

It will still make the 
ground. 

16 

kFt 

150 

ON CALL 

SYSTEMS 

V62Q0628A = 6 BIAS 
V62Q0629A = 6 BIAS 
ramp both +6/SEC 

Av Bay 3 smoke 

if they wait too long to drop 

MN C. 



17 

kFt 

150 

TRENCH 

IMU1/ 

KMSIS1 = 512 

MSICRY(l) 

MSICSF(l) 

IMU1 MODE STAT WRD:BITE 
IMU1 CAPRI TEMP RDY DSC 

IMU1 CAPRI TEMP SAF DSC 

IMU 1 5 volt power supply 
degrade 

IMU 1 annunciates a real discrete 
power supply BITE, and several of 
its discretes fail low. Since the 
operate discrete is affected by 
the power supply, GNC should 
worry that IMU 1 could mode to 
Standby at any time. 







The IMU is fine, and won't crater, 
but should cause DPS and GNC to 
try and recover FF3 non-universal 
later. 







GNC should be thinking PNBAT 
for IMUs. 


18 

kFt 

140 

COMM 

TLM Term: 

V75X2943E=0 (s) 

SSR2 CBF 

Loss of data recording on SSR 2. 

INST shoud troubleshoot 
but it won't recover. 




NSS: 

Pull SSR 2 data input 




19 

kFt 

140 

TRENCH 

S010/ 

320 deg Bearing Glitch on 
TACAN 1 for 12 secs 

Repeat on Trench call 

TACAN 1 40 deg bearing glitch 

If Main C is down, this will cause 
an unresolved dilemma that GNC 
can fix with a desel/resel of TAC 

1. If at the 3 level, then won't 
annunciate at all, but GNC should 
note it. 
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20 

kFt 

130 

NSS 

Page NN00, Deselect UHF 
for appx 30 seconds. 

UHF antenna failure 

Loss of UHF for approximately 30 
seconds 





Recover by handing to 
another antenna 




21 

kFt 

130 

SYSTEMS 

APU4 

HAMSPD(l) = 130 

APU 1 overspeed 

Down for the count, can't restart 
it. 







Now they're down to a single 
method of gear deploy - prox box 

2 and pyro 2. They should 
prepare to do an early gear arm 
at M=0.95, which would give 
them time to bail out if needed. 


22 

kFt 

129 

CONTROL 

SYSTEMS mal 

APU 1 OVRSPD 

Lost BF1 & NWS Hyd Sys 1 


23 

kFt 

120 

SYSTEMS 

Trench mal 

FF3 fail 

FF3 - NWS2 

Vents: 

CL- 

L12m2, L3m2, L5m2, L6m2 

R12m2, R5ml, R6m2 

OP - 

L12ml, L3ml, L5ml 

R6ml 

Vent door motors lost with 
MNC/AC3: 

L12ml, L3ml, R3m2, 

R5m2, L6m2, R89ml 

Combo of MNC and FF3 is 
no impact to vent door 
opening. 

24 

kFt 

120 

TRENCH 

BUS1/ 

MACB31(1) = 1 

MACB32(1) = 1 

MACB34(1) = 1 

FC3 MIA FAIL AT GPC1 

FC3 MIA FAIL AT GPC2 

FC3 MIA FAIL AT GPC4 

FF3 is Non-Univeral 

DPS should cal for no I/O Resets. 
With the previous IMU 1 and 2 
problems, DPS and GNC should 
agree to try and recover FF3. 

FF3 Non-univeral. 

FF3/FA3 tradeoff case 






DPS should call the crew to power 
off FA3 and port mode string 3. 
GNC will need to chime in with 

FCS and IMU actions. Probably 
will not work the procedures (for 
NR steps). 







AESP 

- MDM I/O Error 

- MDM Port Mode 
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25 

kFt 

119 

CONTROL 

TRENCH mal 

FF3 FAIL (Non-universal) 

(FF3 vs. FA3 tradeoff) 

With FF3 down: 

AA 3 

L,A Controllers Ch C 

R Controllers Ch B 

F RCS He OX TK PI 

He FU TK P2 

FU TK P 

OX TK OUT P 

MANF4 P 

BFS QTY 

If FA3 down: 

RGA 3 

FCS 3 (FCS AAF*A) 

L OMS He TK P2 

FU IN P 

N2 P VLV POS 

BALL VLV POS 

PC - C&W 

AFT QTY 

L2, R2 jets 

L,R RCS MANF 2 P 

L RCS BFS QTY 

They'll likely drop FA3 and 
keep FF3. Restring not an 
option, w/ BFS no-go. 

OBJ. 0206 12 

MDM FAILURES, GPC/FC 
MDM fail 

26 

kFt 

110 

NSS 

Coordinate with FSM: Fail 
the prime DL FEP 

DL FEP Failure 

Loss of return link for 
approximately 30 seconds 


27 

kFt 

100 

ON CALL 

SYSTEMS 

NWS1 

KMHLP1 = 1 

LMG Up sensor fails to Down 

This sensor failure inhibits pyro 2, 
so now they have no method of 
gear deploy. 

They have two options: 

1) prepare for bailout 

2) reconnect MNC to FC3 long 
enough to power the prox box 1 
and pyro 1, then deploy the gear. 

Assuming they've dropped MNC: 
Depending on how long they took 
to shut down FC3, they should 
have at least a couple minutes 
left in FC3, but that means 
repowering the short in AC3 
phase B. The pyro and prox box 
are unaffected by this since 
they're on phase A. 

The pyros won't stay 
charged without a main 
bus, so they'd have to ride 
the short until the gear is 
deployed. 

Since early gear deploy is 
at least an option here, 
MMACS and FDO should 
discuss it with Flight. 

Maybe reconnect MNC to 
FC3 at M = 0.95, deploy the 
gear, and then drop MNC 
again? 
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28 

ON CALL 

SYSTEMS 

V61R2401A = 0 bias, ramp 
at -0.01 per 5 sec 

stop ramp when sensor gets 
off-scale at -0.55 

dP/dt sensor fail 

EE/LS might think there's a cabin 
leak, but no other sensors 
support that. They'll see very 
quickly that it's just a sensor. 


29 

ON CALL 

SYSTEMS 

V63Q1130A = -0.4 bias, 
ramp -0.4 per 5 sec 

remove ramp when qty gets 
below -12 

Freon accum qty ducer failing 

EE/LS will think this is a possible 
freon loop leak, but they will have 
no other confirming cues. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


1 


SUP/LEAD 


—RUN SUMMARY- 






1 

MC : 


FDO/GPO :Entry Winds & WxSFCWEDW22: 





2 

MC : 


FDO/GPO :Trajectory Offset (LOW ENERGY)23 mi low 





3 

MC : 


SYSTEMS :Model Corrections for 200K and D/O-30 runs 





4 

MC : 


TRENCH :Traj Offset - Low Energy 





5 

kFt 

185 

CONTROL :R RCS FU 1/2 Leg Leak 





6 

kFt 

180 

SYSTEMS :APU 2 MPU #3 fail (turbine speed) 





7 

kFt 

178 

COMM :DSC OM3 BITE indication 





8 

kFt 

170 

NSS :Dryden RF Switch Failure 





9 

kFt 

170 

SYSTEMS :GPC2 fail 





10 


kFt 


170 


TRENCH :GPC2 I/O TERM B ON 





11 


kFt 


169 


CONTROL :GPC 2 FTH 





12 


kFt 


160 


SYSTEMS :Fuel cell 2 thermal shift 





13 


kFt 


150 


SYSTEMS :APU 2 underspeed 





14 


kFt 


149 


CONTROL :APU 2 UNDSPD(not restarted) 





15 


kFt 


140 


TRENCH :ADC 1A/2A powe rfail 





16 


kFt 


130 


SYSTEMS :Water loop signal conditioner 





17 


kFt 


120 


SYSTEMS :APU 3 Hyd lk 





18 


kFt 


120 


TRENCH : L PROBE L ALFA LINE LAG 





19 


kFt 


119 


CONTROL :HYD SYS 3 LEAK 





20 


kFt 


119 


TRENCH :APU 2 and 3 problems 





21 


kFt 


90 

SYSTEMS :Cryo 02 tank 3 leak 





22 


kFt 


050 


COMM :COMSEC 2 Frame Sync Fail 





23 


kFt 


040 


CONTROL :R OMS POD FIRE(due to R RCS FU LK) 





24 


ON CALL 


:CONTROL :PLT SBTC T/O CNT A FAIL OP 

2 

Gaustad 

COMM 

INCO 

Redundant Power failure indication for DSC OM3 [DSC is still good and not planned 


04/28/2011 



to 

fail 


INST should ID and inform INCO. 





Later COMSEC 

2 Frame Sync fails and takes out S-Band Uplink Commanding, INCO will 





need a PNL/CMD to recover. If S-Bd support at DFR is still down, we'll also need 





an 

Item 

46 to 

go back to TDRS mode. INCO may decide to ride to landing and ask 





for 

the 

PNL/CMD post wheel-stop. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


3 

Montalvo 

CONTROL 

MC 

TRAJ OFFSET 
(Low Energy) 

MAJOR CASE: Single APU Lndg; Possible restring for GPS 




185K 

R RCS FU 1/2 Leg Leak 

170K 

GNC CASE: 

SINGLE YAW JET -- PROP picks up a R RCS 1/2 Leg, taking 2 yaw jets. Then 

GPC 2 fails, taking the L3,R3 jets and a 3rd yaw jet. GNC will ask the crew to 
take R/Y CSS, if their workload permits. Otherwise, they'll stay in AUTO. 




GPC 2 FTH 

150K 

APU 2 UNDSPD 
(not restarted) 

SINGLE APU LANDING -- The crew is left with a single APU for landing after 
APU 2 underspeeds (not restartable) and Hyd Sys 3 leaks out and eventually fails. 
GNC expects the crew to take Man Spdbrk at 3000 ft to prevent the Spdbrk from 
overtaxing the last APU. 




120K 

HYD SYS 3 LEAK 

40K 

R OMS POD FIRE 
(due to R RCS FU LK) 

SBTC T/O SWITCH (assuming they've restrung) -- When the PLT takes Man 

Spdbrk for the Single APU Landing, GNC will see that Contact A has failed open. 

This has no impact, and the PLT takes Man Spdbrk without incident. GNC will see 
Switch RM fail out the bad contact, leaving behind two good contacts. 




ON CALL 

PLT SBTC T/O CNT A FAIL 

OP 

PROP CASE: 

ARCS LEG LK -- The R RCS FU starts leaking. The crew configs for NYJ 
(hence, R/Y CSS), and then secures the R RCS. Leak is isolated to the 1/2 Leg, 
and crew reopen the 3/4/5 Leg. With this being a FU leak, PROP expects Expedited 
Pwrdwn / Mode 5 Egress. This changes to Emergency Pwrdwn when PROP begins seeing 
indications of a R OMS Pod fire. 

4 


FDO/GPO 


WT #86 prefers EDW04 for HW. 





R/S, Traj offset (23 nm low, 5 nm right) 

GPO will call for metering override and wait for tracking data to confirm (which 
it will). GPS will be comm faulted behind GPC2, either restring or perform a delta 
state uplink. 





APU's 2 and 3 fail -> single APU landing techniques. 

5 

Langlais 

NSS 


RF switch failure at Dryden makes Dryden red for support. Should stay TDRS to 
the ground. 

6 


SYSTEMS 


APU 2 goes down with a dual MPU case. Later, APU 3 has a hyd leak that won't make 
landing, so they'll be single APU landing with half brakes but full deploy 
capability. 





Fuel cell 2 has a thermal shift, if it gets bad enough they'll bus tie and shut 
down the fuel cell. Later, a cryo 02 tank 3 leak might force a reconfiguration of 
bus tie 





EECOM has a water loop signal conditioner failure. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

! 


7 I Gauvain [TRENCH I Trench Cases |The run starts off with a Traj Offset. Before GPO can confirm with high speed 


tracking, GPC 2 will have an I/O Term B failure taking out GPS. DPS should inform 
the room that they are not GO to restring per the flight rules since GPO can 
uplink a state vector via delta state. APU problems will eventually lead to DPS 
and GNC trying to come up with an NBAT that protects last body flap (string 1) and 
picks up string 2 (3434?) . 

GNC will have a Left Air Data Probe line lag problem that will cause periodic 
dilemmas. GNC has trouble isolating the bad probe with these failures, so it may 
take some time of crew flying theta limits before they figure out which probe to 
stow. Once the left is stowed, they will be single ADTA. Will GNC call to 
inhibit ADTA to G&C or just let the crew land? 

DPS will also have a minor ADC 1A/2A cb nit. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


1 

MC 

FDO/GPO 

078000AA 

BATM & VVWE/ 

WT = 86 

ALT = 29.92 

BATM = 27.54 

Temp = 93 

Clouds = FEW110 

Vis = 15 

Entry Winds & Wx 






BWND/ 

SURF WND: 

090/13 

SFCW 

EDW22: 9T 9L 

EDW04: 9H 9R 



2 

MC 

FDO/GPO 

076003AA 

FZPG / 

Biased Inital: 

UVW coordinates: 

(-0.08, -23, -5) nm 
(117, 0, -0.5) fps 

Trajectory Offset (LOW 

ENERGY) 

23 mi low 

5 mi right cross 

Possible GCA for LOW ENERGY. 

GPO must fix the State Vector. 

In priority... 

1) Evaluate if TACAN will clean up 
the state. 

Use UVW.exe program or 
Entry TRAJ Offsets.xls 

Excel file in the Control 
Prop/Fgmo/Console 
Hanbook/Entry folder to 
determine values for other 
low energy traj offsets. 






2) Force GPS. 

3) Uplink a Delta-State Update if 
CMD available. 

GCA generally not 
required for offsets < 10 
nm. 

3 

MC 

SYSTEMS 

303ENT 

V62P0505A = 5 

V45T1107A = -200 
V45T1109A = -200 
V45T1207A = -200 
V45T1209A = -200 

Model Corrections for 200K 
and D/O-30 runs 

Collector out P 

Cryo Tk's 1&2 HTR Assy Temps 

Verify NOM H20 config 
and equalize tanks B, C, & 
D. 




L&E: 

LCWINH(02) = 1 

LCWINH(12) = 1 

LCWINH(22) = 1 

LCWINH(32) = 1 

HAHEM(l) = 2.65 

HAHEM(2) = 2.65 

HAHEM(3) = 2.65 


Cryo Tk's 1&2 C&W INH 


4 

MC 

TRENCH 

Traj Offset (uvw - nmi - fps) 

Traj Offset - Low Energy 

Bad State Vector 





Consult FGMO Entry 
elsewhere for desired values 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time CaselD 


Failure 


Impact 


5 

kFt 

185 

CONTROL 

RC04/ 

PRMFLL(3) = 0.7 

R RCS FU 1/2 Leg Leak 

Crew configs for NYJ (hence R/Y 

CSS), then secures R RCS. 

Crew isolates leak to the 1/2 leg. 

~ Crew reopen 3/4/5 leg. (1/2 

XFD - CL) 

~ Down 2 yaw jets. 

Subsequent actions: 

1) Determine total 
amount of leaked 
propellant. Alert 

FDO. 

2) FU leak requires 

MODE V egress and 
expedited powerdown. 

OBJ. 0212 33 

OMS/RCS LEAK ISOLS 

ARCS MM304/GRTLS leak 

(2) = Ll/2 

(3) = R 1/2 

(5) = L 3/4/5 

(6) = R 3/4/5 

6 

kFt 

180 

SYSTEMS 

V46R0235A = 0 (s) 

APU 2 MPU #3 fail (turbine 
speed) 

Only indication will be a Turbine 
Speed OSL. They can't be sure 
whether it's a sensor or an MPU 
right now. 


7 

kFt 

178 

COMM 

P015/ DSC OM 3 softpop cb 

DSC OM3 BITE indication 

Loss of redundant power for DSC 
OM3. 

INST should see DSC BITE 
indication and check if 

Raw Data is good. 

8 

kFt 

170 

NSS 

At expected Dryden AOS, 
force LOS. Call GC, no DL 
on all receivers. RF switch 
failure, Dryden red for SBD 
support. UFIF is green. 

Should clear SPC and not 
hand down. Otherwise, 
Dryden can support Uplink if 
necessary for commanding, 
or UHF call to crew to hand 
back to TDRS. 

Dryden RF Switch Failure 

Dryden Red for S-BD support. 
Should stay TDRS to the ground. 


9 

kFt 

170 

SYSTEMS 

Trench mal 

GPC2 fail 

FF2 - NWS1 

Vents: 

CL- 

L12ml, L3ml, L5ml, L6ml 

R12ml, R3ml, R5ml, R6ml 

OP - 

L12m2, L3m2, 

R5m2, R6m2 

FA2 - hyd snsrs IB, 2A, 

3C; GPC cmds to brake 
isol 2, MPS/TVC isol 2 

Vents: 

CL - R89m2, R89ml 

OP - R89m2 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

j Time CaselD 


Failure 


Impact 


10 

kFt 

170 

TRENCH 

GPC2/ 

MAAI13(2) = 1 

GPC2 I/O TERM B ON 

GPC 2 is fine, it just can't 
command the FC buses. DPS 
may call for a cycle of the output 
switch prior to giving up and 
having the crew work the GPC fail 
procedure. 

GPC 2 takes out GPS, and with a 
bad state, GPO should do the 
delta state update. Flight rules 
don't support restringing for this, 
but we'll see if flight overrides 
that. 

PNBAT 1434 

AESP 

- PASS GPC Fail 

Loss of string 2 

11 

kFt 

169 

CONTROL 

TRENCH mal 

GPC 2 FTH 

SINGLE YAW JET: 

Crew takes R/Y CSS, if workload 
permits. (Else, stay in AUTO.) 

FF2: 

AA 2 

L,A Controllers Ch B 

R Controllers Ch A 

F RCS MANF 2 P 

LG Snsr 2 

FA2: 

RGA 2 

FCS 2 (FCS AF*AA) 

L OMS OXTK P 

R OMS He TK PI 

FU TK P 

OX IN P 

N2 TK P2 & REG P 

AFT QTY 

L3, R3, R5 jets 

L,R RCS MANF 3 P 

Possible restring to regain GPS. 

OBJ. 0206 12 

MDM FAILURES, GPC/FC 
MDM fail 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time Case ID 


Failure 


Impact 


12 

kFt 

SYSTEMS 

FCP3/ 

Fuel cell 2 thermal shift 

They might bus tie B-C for this. 



160 


DFMUSB(2) = +4 

DFMUFB(2) = -4 


If it shifts far enough, they might 
have to shut down the fuel cell. 





Set values equal and 
opposite sign. 







DFMUSB > 0 hotter 

DFMUSB < 0 colder 




13 

kFt 

SYSTEMS 

APU4 

APU 2 underspeed 

APU2 goes down with an 

APU 2 is down for the 


150 


HAMOLN(2) = 130 


underspeed, but with the earlier 
failure they're worried about a 

count. 




remove mal when APU 2 is 


dual MPU failure. 





shut down 


If they try to restart it in ENA 





then put this in: 


later, it will shut down with an 





APU4 


overspeed, confirming that it was 





HAMSPD(2) = 130 


a dual MPU failure. 


14 

kFt 

CONTROL 

SYSTEMS mal 

APU 2 UNDSPD 

Lost BF2 & NWS Hyd Sys 2 



149 



(not restarted) 



15 

kFt 

TRENCH 

PR14/ 

ADC 1A/2A powe rfail 

Loss of ADC data to IDPs 1 and 2. 



140 


Softpop ADC 1A/2A cb 


Crew will have to port swap any 
affected MDUs. 







AESP 







- Subsystem Status Display 
Anomaly 


16 

kFt 

SYSTEMS 

Panel 015:B, softpop the 

Water loop signal conditioner 

Master Alarm with messages, no 



130 


H20 BYP LOOP 2 SNSR cb to 
OP 


action 


17 

kFt 

SYSTEMS 

HYD1 

APU 3 Hyd Ik 

Will not make landing, even in 



120 


HPMORL(3) = 0.12 


low press (about a 5-min rate). 







With APU 2 and 3 down for good, 
they are single APU landing and 
half brakes, but they still have all 
three methods of gear deploy 
left. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time Case ID 


Failure 


Impact 


18 

kFt 

120 

TRENCH 

ADSP/ 

SPMLAC(l) = 9000 

L PROBE L ALFA LINE LAG 

Left probe lower alpha line lag 
due to debris blockage, resulting 
in an air data dlma. 

GNC will likely have difficulty 
diagnosing the problem, and 
there may be several 
annunciations prior to recovery. 
Crew should be flying theta 
limits. 

With GPC 2 down, this will leave 
justADTA4. GNC should check 
winds and crew workload and 
should inhibit Air Data to GNC if 
those are okay. 

AESP 

- RM DLMA ADTA 


19 

kFt 

119 

CONTROL 

SYSTEMS mal 

HYD SYS 3 LEAK 

Hyd Sys 3 fails before T/D. 

Lost BF3. 

~ "BODY FLAP FAIL" due to 
sluggish BF. 

SINGLE APU LANDING 
= > Man Spdbrk @ 3000 ft 


20 

kFt 

119 

TRENCH 

Systems Mal 

APU 2 and 3 problems 

Single APU. DPS and GNC should 
come up with a PNBAT to protect 
string 1, and recover string 2. 

3434? 


21 

kFt 

90 

SYSTEMS 

CRY1 

DGMOTL(3) = 30 

Cryo 02 tank 3 leak 

Shouldn't really do anything with 
this. They can tell it's a tank leak, 
and even if the leak blows out 

FC3 will still use the cryo from the 
manifold that's already being fed 
by tanks 1 and 2. 

If anything, they might tie C-A to 
keep away from FC2. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

\ Time CaselD 


Failure 


Impact 


22 

kFt 

050 

COMM 

TLM Term: 

V74X5020E=0 (s) 

NSS: 

Disable T/A 

Re-enable if NSP 1/COMSEC 

1 is selected. 

COMSEC 2 Frame Sync Fail 

Loss of UPLINK Commands, Voice/ 
Data still good. 

Might ride to ground then 
Panel/Command to NSP1 
for post landing ops. 

If DFR is RED, they will 
also need BFS Spec 51 

Item 46 to go back to 

TDRS. 

23 

kFt 

040 

CONTROL 

MTLM/ 

V43T5216A = 0 (Offset) 
V43T5707A = 0 (Offset) 
V43T5642A = 0 (Offset) 
V43T5706A = 0 (Offset) 

Set each to ramp at 5.0 per 
second 

Do not group. 

Pause 30 sec between each 

TLM. 

ON CALL: 

Change value to -500 
offset 

(simulates wire burn-thru) 

R OMS POD FIRE 
(due to R RCS FU LK) 

MCC Call: 

~ Early Chute Deploy 
~ Max Brakes 
~ Emergency Pwrdwn 
~ Mode 5 Egress 


24 

ON CALL 

CONTROL 

SCA TLM/ 

V72K1587X = 0 

V90X6950X = 1 

PLT SBTC T/O CNT A FAIL OP 

Seen when PLT takes MAN 

SPDBRK, per Single APU Landing 
Techniques. 

Failure is transparent to crew. 

PLT takes MAN SPDBK without 
incident. 

GNC sees Switch RM fail out bad 
contact. Two good contacts 
remain. 

Contact A goes across 

MDM FF2. So, use this 
mal only if they've 
regained String 2, via 
restring. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


SUP/LEAD 


-RUN SUMMARY- 


MC : 

MC : 

R/S 

kFt 

kFt 

kFt 

kFt 

kFt 

kFt 


:FDO/GPO :Entry Winds & WxSFCW/EDW22: 

:SYSTEMS :Model Corrections for 200K and D/O-30 runs 
:SYSTEMS :Av bay 2 fan B failed 


195 

195 

195 

194 

193 

190 


COMM :Data Bus Coupler 3 failureMDM OF2 PRI MIA F 

FDO/GPO :Density Shears 

SYSTEMS :MDM OF3 lost 

CONTROL :MDM OF 2&3, OA1, 2, 3 Fail 

TRENCH :OF 2/3, OA 1/2/3 Xient 

COMM :GCIL DECODER 1 FAILURE 


10 

kFt 

185 

SYSTEMS :Landing gear K8 DN (FPC2) relay failed hot 

n 

kFt 

175 

COMM :FM TRANS #1 FAIL 

12 

kFt 

175 

TRENCH :GPC5 BFC CRT B OFF 

13 

kFt 

170 

SYSTEMS :APU 1 fuel leak 

14 

kFt 

169 

CONTROL :APU 1 FU TK LK(fails before T/D) 

15 

kFt 

160 

COMM :ANT ELC LOGIC PWR 2 FL 

16 

kFt 

155 

NSS :ATF 1 Power Amp failure 

17 

kFt 

140 

SYSTEMS :AC2 phase A to B short 

18 

kFt 

139 

CONTROL :AC2 Ph-to-Ph Short(eventually drop all of A 

19 

kFt 

139 

TRENCH :AV Bay 2 problems 

20 

kFt 

120 

CONTROL :L1L JET FAIL ON 

21 

kFt 

120 

TRENCH :IMU1 YAW IX RES BIAS 

22 

kFt 

110 

NSS :Prime UHF circuit failure at Dryden 

23 

ON CALL : 

:SYSTEMS :FCL 1 pmp A model correction 

Data Bus 
and OA3. 

coupler fails on PCMMU 1 and takes out data for MDM's OF2, 
Will recover data on PCMMU 2. 


Gaustad 

04/28/2011 


COMM 


INCO 


PL 1/GCIL Decoder 1 failed so commands through this path don"t work. INCO's will 
ID with either the FM System 1 or S-Bd AE 2 failures that GCIL commanding isn't 
working and recover by selecting the PL 2/GCIL Decoder 2 path. 


Montalvo 


CONTROL 


195K 

MDM OF3 Fail 
170K 

APU 1 FU TK LK 
(fails before T/D) 

140K 

AC2 Ph-to-Ph Short 
(drop all of AC2) 

120K 

L1LJET FAIL ON 


MAJOR CASE: Jet Fail ON; Early Gear Deploy 


GNC CASE: 

VEHICLE CONTROL -- PROP has a yaw jet that fails ON, imparting rates on the 
vehicle. The other jets will fire to counter until PROP isolates the failed jet. 
Then a series of failures results in the gear dropping just below Mach 1 (way too 
early!). As GPO struggles to decide whether to proceed with landing or instead 
call for bailout, GNC looks for signs of control difficulties. 


PROP CASE: 

JET FAIL ON -- L1L fails ON. Normally, crew simply closes the LI Manf Isol 
to starve the jet. However, valve is stuck open (because of AC2). PROP call to 
secure 1/2 Leg instead. (L1,L2 manifolds evacuate, as a result.) GNC is down 2 
yaw jets. PROP assesses the extra gas usage. Should still have plenty to reach 
Mach 1. (XFEED from R RCS, if needed.) 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


4 


FDO/GPO 


WT #84 prefers EDW22 for HW. 

Density shears. 

RCS jet (L1L) fail ON; due to AC2 problem, isolate 1/2 

Gear case: loss of APU1 and prox box 2. Gear will deploy when ARM is pushed. 

Likely call is to push ARM and DOWN simo at 300 ft. Might do it at M .95 to be 

sure. 

5 

Langlais 

NSS 


Power Amp failure on ATF 1 takes out the forward link for 30 seconds shortly 
after handover from TDRS. 

UHF circuit failure takes out UHF for 30 seconds. 

6 


SYSTEMS 


EECOM has some impacts from loss of MDM OF3, lost a lot of data. When AC2 goes 
down later, the other fan in av bay 2 doesn't work, so they'll have to work the 
powerdown. 

EGIL has loss of some data from MDM OF3. When AC2 has a phase A to B short, 
they'll have to take down the whole bus. 

MMACS sees the landing gear DN indication which the crew confirms with the 
pushbutton light. Now they're one relay failure away from deploying the gear, and 
the reset doesn't work. Gear will deploy with the ARM button. Meanwhile, APU 1 has 
a fuel leak that won't make the ground, so they have to rely on the prox boxes and 
pyros. When AC2 goes down, they lose prox box 2. 

7 

Gauvain 

TRENCH 

Trench Cases 

Dual Commanders on IDP 2 should have the ground calling for BFC/CRT to 2+3 if the 
crew doesn't get it first. Av Bay 2 loses cooling, but GPCs should be okay to the 
ground. May power off MLS 2/3. IMU 1 has a shift on a IX resolver that is small 
enough for the IMU to compensate for. IMU will still be usable. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


1 

MC 

FDO/GPO 

078000AA 

BATM & VVWE/ 

WT = 84 

ALT = 29.90 

BATM = 27.52 

Temp = 90 

Clouds = BKN080 

Vis = 7 

Entry Winds & Wx 






BWND/ 

SURF WND: 

210/09 

SFCW/ 

EDW22: 9H 2L 

EDW04: 9T 2R 



2 

MC 

SYSTEMS 

303ENT 

V62P0505A = 5 

V45T1107A = -200 
V45T1109A = -200 
V45T1207A = -200 
V45T1209A = -200 

Model Corrections for 200K 
and D/O-30 runs 

Collector out P 

Cryo Tk's 1&2 HTR Assy Temps 

Verify NOM H20 config 
and equalize tanks B, C, & 
D. 




L&E: 

LCWINH(02) = 1 

LCWINH(12) = 1 

LCWINH(22) = 1 

LCWINH(32) = 1 

HAHEM(l) = 2.65 

HAHEM(2) = 2.65 

HAHEM(3) = 2.65 


Cryo Tk's 1&2 C&W INH 


3 

R/S 

SYSTEMS 

Panel L4:H, softpop all three 
av bay 2 fan B cb's 

V61S2786E = 1 (s) 
in when JEAFNB(3) = 1 
out when JEAFNB(3) = 0 
(fan shows OFF when switch 
is off) 

Note: This one should be 
active when we go to run 
since the fan is off 

Av bay 2 fan B failed 

Won't show up until they do bus 
loss for AC2 later. This is loss of 
both fans in av bay 2, they might 
decide to work the powerdown 
(turn off MLS). 





V61S2785E = l(s) 
in when JEAFNB(3) = 0 
out when JEAFNB(3) = 1 
(fan shows ON when switch 
is on) 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


4 

kFt 

195 

COMM 

INST MCIMDM(3) = 1.00000 
INST MCIMDM(5) = 1.00000 
INST MCIMDM(9) = 1.00000 
INST MCIMDM(ll) = 

1.00000 

INST MCIMDM(13) = 

1.00000 

Data Bus Coupler 3 failure 

MDM OF2 PRI MIA FAILURE 

MDM OF3 PRI MIA FAILURE 

MDM OA1 PRI MIA FAILURE 

MDM OA2 PRI MIA FAILURE 

MDM OA3 PRI MIA FAILURE 

Loss of all data routed through 
MDM OF2, OF3, OA1, OA2, and 
OA3. 

INST should ID and 
recommend a PCMMU 
swap to recover. 

5 

kFt 

195 

FDO/GPO 

077001AA 

BATM/ 

Offset ALT by 
+3 high 
normal 
-3 low 
normal 

Density Shears 

Sudden changes in 

Bank Angle/ Alpha occur to 
reconverge drag. 

Can use from about 195K - 
160K 

6 

kFt 

195 

SYSTEMS 

Comm mal 

MDM OF3 lost 

EECOM 

- dP/dt snsr 

- av bay 2, H20 loop 2 data 

- sply/waste noz temps, tk C qty 

- some smoke det 

- some Ext A/L data 

EGIL 

- FC purge line temps 

- all FC amps 

- FC3 pH 

MMACS 

- some Hyd temps 


7 

kFt 

194 

CONTROL 

COMM mal 

MDM OF 2&3, OA1, 2, 3 Fail 

All recover with a PCMU swap 


8 

kFt 

193 

TRENCH 

Comm Malfunction 

OF 2/3, OA 1/2/3 Xient 

Loss of a bunch of data that 
recovers on a PCM swap 


9 

kFt 

190 

COMM 

GCIL MCGD1F(1) = 1.00000 

GCIL DECODER 1 FAILURE 

Loss of GCIL command path 
through PL1 MDM. 

INCO's can recover by 
selecting PL2 command 
path. 
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I No. Fit Phase / Discipline / 
! Comment 

' Time Case ID 


Malfunction 


Failure 


Impact 


10 

kFt 

SYSTEMS 

Green card - the landing 

Landing gear K8 DN (FPC2) 

One failure away from deploying 



185 


gear DOWN light is ON. 

relay failed hot 

the gear (the K7 ARM (FPC2) 
relay). 





V51X0060E = 1(S) 


In this config, the gear will deploy 





If MCC asks crew to try to 


when the ARM button is pushed, 





use the Landing Gear 


so if they arm it at 2000 ft they'll 





Arm/Down Reset cb on R14 


get an early deploy. MCC will 





and switch on A12, have 


probably ask the crew to hit the 





crew report that they cannot 
get to those switches. 


Arm and Down simo at 300 ft 





NOTE: Make sure the crew 
pushes **BOTH** buttons 
simo when it comes time to 







deploy the gear, or else the 
gear won't work and they'll 
crash (SMS limitation) 




11 

kFt 

COMM 

SBND MCSFTl(l) = 1.00000 

FM TRANS #1 FAIL 

Loss of FM downlink data. 

This should confirm the 


175 





loss of GCIL commanding 
if they haven't seen it yet. 
INST should try sending 

FM System 2 ON 
command through PL2 
path and let INCO know. 

12 

kFt 

TRENCH 

GPC5/ 

GPC5 BFC CRT B OFF 

Dual DK commanders on IDP 2. 



175 


MAAI39(10) = 1 


Crew should move the BFC/CRT 
to 2+3. Should not cause a FTS if 
crew/DPS are conscious. 


13 

kFt 

SYSTEMS 

APU1 

APU 1 fuel leak 

APU 1 will not make landing due 



170 


HAMFTL(l) = 0.007 


to fuel depletion (this is a 3-5 min 
leak rate). 


14 

kFt 

CONTROL 

SYSTEMS mal 

APU 1 FU TK LK 

Lost BF1 & NWS Hyd Sys 1 



169 



(fails before T/D) 



15 

kFt 

COMM 

SBND MCSALE(2) = 1.00000 

ANT ELC LOGIC PWR 2 FL 

Loss of antenna selections 

Commanding to AE1 will 


160 




through AE2. 

recover. 

16 

kFt 

NSS 

After nominal handover to 

ATF 1 Power Amp failure 

Loss of forward link for 30 



155 


ATF 1, Page NN00, Take 


seconds shortly after handover 





carrier down. Hand over to 
ATF 2. 


from TDRS. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time Case ID 


Failure 


Impact 


17 

kFt 

140 

SYSTEMS 

EPS6 

DDMACS(4,5) = 1350 
DDM10A(4,5) = -27 

AC2 phase A to B short 

EECOM 

- Hum sep B, IMU fan B, Cabin fan 

B 

- WCL IB 

- av bay fan IB, 2A, 3 s/c 

- FCL IB, s/c 

- WCS 2 

- cabin temp cntlr 1 

EGIL 

- FC2 

MMACS 

- WSB 1A, 2B 

- prox box 2 

- some vent, ET door, PLBD 
motors 

- hyd rsvr 2 snsr 

MMACS now only has prox 
box 1 and pyro 1 for gear 
deploy, along with a 
failed-on gear DN relay. 

MM/FDO should be 
discussing gear deploy - 
the gear will deploy with 
the ARM button. 

18 

kFt 

139 

CONTROL 

SYSTEMS mal 

AC2 Ph-to-Ph Short 
(eventually drop all of AC2) 

No C&W msg or bp tb's. 

OMS/RCS valves: 

F RCS MANF 2 

L,R RCS TK ISOL 3/4/5B 

MANF 1 

L,R OMS XFEED B 

Lost LG Snsr 2 


19 

kFt 

139 

TRENCH 

Systems Malfunction(s) 

AV Bay 2 problems 

AC2 + Av Bay Fan take out air 
cooling to Av Bay 2. 

EECOM may request the Loss of 
cooling powerdown which would 
take MLS 2 and 3 to off. With a 
good MLS 1, this isn't a problem. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time CaselD 


Failure 


Impact 


20 

kFt 

120 

CONTROL 

RC05/ 

MPRTHR(17) = 1 

When TK ISOL 1/2 - CL: 

RC10/ 

MPRMPO(2) = -250 LI 

OX 

MPRMPF(2) = -250 LI FU 

MPRMPO(5) = -250 L2 

OX 

MPRMPF(5) = -250 L2 FU 

L1LJET FAIL ON 

L1L imparts rate on the vehicle. 
Other jets fire to counter. 

Normally, crew simply closes the 

LI Manf Isol to starve the jet. 
However, valve is stuck open 
(because of AC2). 

PROP call to secure 1/2 Leg. 

= > Down 2 yaw jets. 

PROP assesses extra gas usage. 
Should still have plenty to reach 
Mach 1. (XFEED from R RCS, if 
needed.) 

CAUTION: 

For this case, SMS will 
give wrong Manf P 
signature (i.e. keeps them 
at 250 psia). 

RC10 mals used to bring 

LI, L2 Manf Ps down to 
zero. 

I'm assuming here that 
the crew closes the Tk Isol 
1/2 before closing the L2 
Manf Isol, thus entire leg 
evacuates: 

OX FU 

Manf 10 0 

Manf 2 0 0 

If, however, crew is clever 
and closes the L2 Manf 

Isol before closing the Tk 
Isol 1/2, then L2 Manf Ps 
should show backflow: 

OX FU 

Manf 10 0 

Manf 2 30 30 

21 

kFt 

120 

TRENCH 

IMU1/ 

SIMCYR(l) = 0.187 

IMU1 YAW IX RES BIAS 

IMU 1 will have a shift on the IX 
Yaw resolver (~11 degrees). 

Since the shift is less than 22.5 
degrees, the IMU can 
compensate for the bias. 

Good performance from IMU 1 


22 

kFt 

110 

NSS 

Page NN00, deselect UHF 
for 30 seconds, fail over to 
backup circuit 

Prime UHF circuit failure at 
Dryden 

Loss of UHF for 30 seconds 


23 

ON CALL 

SYSTEMS 

EPS6/ 

DDMACS(l) = 214 

DDMACS(2) = 214 

DDMACS(3) = 214 

FCL 1 pmp A model correction 
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SCA2 

Simulation Script Summary 
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61 

[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 

— - - - - -—- - - - ■■ - - --- - - ■■ - 


1 SUP/LEAD —RUN SUMMARY— 

1 :MC : :FDO/GPO :Entry Winds & WxSFCW/KSC15: 4 

2 :MC : :SYSTEMS :Model Corrections for 200K and D/O-30 runs 

3 :R/S : :COMM :DSC OA3 BITE 

4 :R/S : :CONTROL :ASA 1 Break-Before-Make Fail 

5 :R/S : :SYSTEMS :Freon Loop 2 Radiator Controller Auto B Indie 

6 :NOM : :CONTROL :R RCS OX He REG A/B FAIL CL 

7 :kFt :195 :SYSTEMS :ESS 1BC Panels 013 & R14 Short (with diode fa 

8 :kFt :194 :COMM :ESS 1BCCDR ATU XMIT-RCV FAIL 

9 :kFt :190 :CONTROL :ROB 4 BYPASS(cmd bias) 

10 :kFt :185 :TRENCH :IMU 1 commfault 

11 :kFt :180 :COMM :MMU 2 Failure 

12 :kFt :180 :NSS :Encryption failure (KG) 

13 :kFt :180 :TRENCH :MMU2 Power fail 

14 :kFt :170 :SYSTEMS :Fuel Cell 1 pH Sensor Fails On 

15 :kFt :160 :SYSTEMS :Main B APC5 Short 

16 :kFt :159 :CONTROL :MNB APC5 SHORT 

17 :kFt :158 :COMM :MNB/APC5 

18 :kFt :156 :TRENCH :APC 5 failed 

19 :kFt :148 :TRENCH :TACAN 2 BEARING BIAS 

20 :kFt :140 :TRENCH :IMU3 X ACCEL BIAS IMU3 Y ACCEL BIAS 

21 :kFt :139 :CONTROL :IMU 3 Accel Bias 

22 :kFt :135 :TRENCH :PLT 2 MDU SEC PORT FAIL 

23 :kFt :130 :SYSTEMS :WSB 2A Fails with a Short 

24 :kFt :129 :CONTROL :APU 2 SHUTDN(loss of cooling) 

25 :kFt :100 :NSS :NCPS failure on MILA system 2 

26 :kFt :100 :SYSTEMS :NH3 B isol valve leaks. EVAP OUT T LOW 

27 :ON CALL : :NSS :CAPCOM DVIS Down 

2 Gaustad COMM DSC OA3 BITE for INST to ID. 

03/29/2011 

The MNB/APC5 failure takes out red pwr from DSCs OA1, OA2, OL1, OR1, OR2, and MDMs 
OA1 and OA2/ 

ESS 1BC failure takes out the CDR's ATU/CCU. Listen only capability can be 
recovered by switching over to the PLT's ATU. 

MMU 2 power failure kills SSR 2 Data Recording. INST should work with DPS and 
keep INCO informed. 
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[ CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


3 

Montalvo 

CONTROL 

R/S 

ASA 1 Break-Before-Make 

Fail 

NOM 

R RCS OX He REG A/B Fail 

CL 

190K 

ROB 4 BYPASS 
(cmd bias) 

160K 

MNB APC5SHORT 

130K 

APU 2 SHUTDN 
(loss of cooling) 

GNC CASES: 

ASA ISOL PWR FAIL -- ROB 4 bypasses, due to a command bias. Then MNB APC5 
fails, taking away ASA 4 Isol Pwr. GNC call for FCS 000A. 

BREAK-BEFORE-MAKE FAIL -- When the crew takes FCS 000A, ASA 1 will suddenly 
power fail. This is due to a failure at the FCS Ch 1 switch in the OVRD position. 
GNC may leave this where it's at, or may call for FCS AOOA. 

PROP CASE: 

ARCS IN BLOWDOWN -- At sim start, PROP sees the R RCS OX in blowdown. CONS 
does a quick blowdown analysis and determines that they have enough capability to 
reach Mach 1. If/when the OX TK P < 210 psia, they can expect an Auto Xfeed from 

L RCS. 

4 


FDO/GPO 


WT #37 prefers KSC33 for HW. 

IMU Case: 

185Kft, IMU1 fails 

150Kft, IMU2 fails RM with real BITE. 

PASS NAV averaging IMU1 and IMU3, BFS is selecting bad IMU1. GPO should call to 
des IMU1 in PASS and BFS. 

140Kft, IMU3 slight bias will slightly degrade NAV state. 

TACAN can't clean up. Take GPS to G&C for faster NAV update to the UPP. 

TACAN Case: 

148Kft, TAC2 fails RM and is deselected. 

5 

Langlais 

NSS 


Encryption failure - loss up of uplink for one minute or so. 

After MILA loses their prime landing system, they failover to system 1. CMD 
should coordinate time to cross-strap NCPS and lose the forward link for 30 
seconds while they hand back to system 2. This should be done to avoid a loss of 
the forward link at landing due to the system 1 keyhole. 

CAPCOM DVIS inoperative. 
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I CaselD / 

No. Author Sys Name 

Case Name 

Case Objective 

1 

i 


6 


SYSTEMS 


When ESS 1BC Panel 013/R14 shorts, a diode failure will cause the MN A CONTR 
circuit breaker on panel 015 to open. This will cause the Main A bus tie not to 
work later when a fuel cell 1 pH indication is received. A reconfig of the 
circuit breakers will fix the bus tie problem. 

EGIL will also see Main B APC5 fail. This will take out WSB 2B, and when the 2A 
controller fails later, APU2 will be left without cooling. It should be shutdown 
but can be restarted (if required) at M=1. 

At 12K, EECOM will not see the Freon loop 2 AUTO B rad controller indication. 

Other data will confirm that the CDR did perform the step and that the controller 
is working fine. NH3 system B will begin leaking onto the loops abd cause an Evap 
out T low situation. 

7 


TRENCH 

Trench Cases 

GNC - IMU 1 is lost to a commfault. IMU 3 has an accel problem causing a DLMA. 

GPO and GNC will need to coordinate to pick the correct IMU to ensure good Nav. 

When only 1 IMU remains, GNC should talk to DPS about a PNBAT. TAC 2 also has a 
bearing problem that will cause it to RM Fail 

DPS - MMU 2 power fails which is minimal impact. DPS should talk post landing 
impacts (prime select MMU 2 for G9 Xition). APC 5 takes out some redundant MDM 
power, but nothing to worry to much about. DPS should coordinate with GNC to 
protect IMU 2. PLT 2 has a secondary port fail, but it is no impact. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


1 

MC 

FDO/GPO 

078000AA 

BATM & VVWE/ 

WT = 37 

ALT = 30.02 

Temp = 95 

Clouds = BKN090 

Vis = 7 

Entry Winds & Wx 






BWND/ 

SURF WND: 

030/07 

SFCW/ 

KSC15: 4T/6L 

KSC33: 4H/6R 



2 

MC 

SYSTEMS 

303ENT 

V62P0505A = 5 

V45T1107A = -200 
V45T1109A = -200 
V45T1207A = -200 
V45T1209A = -200 

Model Corrections for 200K 
and D/O-30 runs 

Collector out P 

Cryo Tk's 1&2 HTR Assy Temps 

Verify NOM FI20 config 
and equalize tanks B, C, & 
D. 




L&E: 

LCWINH(02) = 1 

LCWINH(12) = 1 

LCWINH(22) = 1 

LCWINH(32) = 1 

HAHEM(l) = 2.65 

HAHEM(2) = 2.65 

HAHEM(3) = 2.65 


Cryo Tk's 1&2 C&W INH 


3 

R/S 

COMM 

TLM term: 

V75X2176E = 1 (s) 

DSC OA3 BITE 

Redundant power loss indication 
for DSC OA3. 

INST should ID this quickly 
and try to confirm with 

EPS if the power loss is 
real. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


4 

R/S 

CONTROL 

012138AA 

MTLM/ (static) 

V76X4201E = 1 

V76X4202E = 1 

AR06/ 

MSF1ES(1)= 1 

Act / Deact all of above 
when: 

L&E: JSF30 = 1/0 

ASA 1 Break-Before-Make Fail 

When FCS CH 1 is taken to OVRD, 
the ASA 1 power supply does not 
return. All ports on ASA Ch 1 
actuators will bypass. 

Problem is at the FCS Ch 1 switch 
in the OVRD position. 

ASA 1 will have power with the 

FCS switch in AUTO. 

NOTE: Since no ASA 
power fail malfunction 
exists, the ASA electrial 
short is input. However, 
this malfunction fails the 
ASA RPC's to zero. So, the 
ASA RPC's are set equal to 
one making the 
malfunction appear as a 
power fail. 

L&E: JSF30 is FCS CH 1 = 
OVRD. 

OBJ. 0121 38 

ASA ANOMALIES, 
Break-before-Make fail 

5 

R/S 

SYSTEMS 

V63S1412E = 0 (S) 

Freon Loop 2 Radiator 

Controller Auto B Indication 
Failed 

When CDR performs 12K steps, 
EECOM will not see the indication 
that AUTO B was selected for 

Freon loop 2. However, flow 
rates and temperatures will 
eventually confirm that it was 
selected and is functioning 
properly. 


6 

NOM 

CONTROL 

025502AA 

RC04/ 

PRMRAP(3) = -250 
PRMRBP(3) = -250 

R RCS OX He REG A/B FAIL CL 

R RCS OX Tank is suddenly in 
blowdown. 

CONS should compute blowdown 
capability with the current RCS 
quantity. 

= > They should have plenty in 
blowdown to reach Mach 1. 

If RCS TK P gets low enough 
(<210), then expect an AUTO 
CROSSFEED (Feed from LRCS) 

OBJ. 0255 02 

REG FAILURES, 

RCS REG Fail Closed 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

! Time Case ID 


Failure 


Impact 


7 

kFt 

SYSTEMS 

EPS1 

ESS 1BC Panels 013 & R14 

Pri C&W lost 



195 


DDM013(1) = 500 

Short (with diode failure) 

L.G. arm/down reset capability 
lost 





Panel R14 

Softpop ESS 1BC Circuit 


Temp loss of Main A tie, 





Breakers 


FCP1/MAIN A disconnect 
capability. 





Then, 

Panel 015:B 

Hardpop (resettable) the MN 
A CONTR Circuit Breaker 




8 

kFt 

COMM 

SMS COMM: 

ESS 1BC 

Loss of CDR ATU/CCU 

CDR regains LISTEN ONLY 


194 


Coordinate with Systems to 
leave the CDR ATU/CCU cb 
on R14 in. 



by switching to PLT's ATU. 




Put in mal: 

ATU1 MCOAOO(l) = 1.00000 

CDR ATU XMIT-RCV FAIL 






Turn CDR CCU - OFF 







Remove mal and take CDR's 
ATU back to NORM after 
they swap to PLT. 




9 

kFt 

CONTROL 

AROl/ 

ROB 4 BYPASS 

C&W: "FCS CH 4", as ROB 4 auto 



190 


SSM19(16) = 6.2 

(cmd bias) 

bypasses. 







1st fail. No action. 


10 

kFt 

TRENCH 

MDMMAL: 

IMU 1 commfault 

IMU 1 is commfaulted and does 

Sets up some later IMU 


185 


1. In the upper left, select 


not recover 

funnage 




MDM - FF1 


AESP 





Card - 3 

Channel - 0 

Condition - Error 


- BCE STR X 





2. Click "Insert/Update 

Malf" 




11 

kFt 

COMM 

DPS Mal 

MMU 2 Failure 

Loss of SSR 2 data recording. 

No Recovery. INST is left 


180 


NSS: Turn off SSR 2 when 
MMU 2 fails. 



with SSR1 for all 
recording. 

12 

kFt 

NSS 

Coordinate with CEF: Case 1 

Encryption failure (KG) 

Loss of S-band uplink 



180 




commanding and voice for one 
minute. 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time Case ID 


Failure 


Impact 


13 

kFt 

180 

TRENCH 

P06B 

PSO MMU2 - Off 

SMS NAV: In the unlikely 
event the crew is called to 
power cycle it, greencard 
them not to, but say they 
did. 

MMU2 Power fail 

DPS and INCO will discuss 
impacts. DPS also will be able to 
discuss any post landing calls 
they'd have to make (selecting 
MMU 2 prime for the G9 Xition). 

Procedure - None 


14 

kFt 

170 

SYSTEMS 

FCP1 

MDFFLS(l) = 1 

Fuel Cell 1 pH Sensor Fails On 

When PLT attempts the bus tie, it 
will not work (due to earlier ESS 
bus/diode failure). This is not a 
big impact since the pH indication 
is just a bad ducer. 

Circuit breaker reconfig (013/MN 

A CONTR out and 015/MN A 

CONTR in) required to get bus tie 
to work. 

Without any secondary 
indications of a problem 
(common line pH, fuel cell 
dropping loads), EGIL may 
not push to troubleshoot 
the bus tie problem until 
post landing. 

15 

kFt 

160 

SYSTEMS 

EPS1 

DDMAPA(5) = 16200 

Main B APC5 Short 

EECOM 

- FES Sec, some htrs 

- NH3 B Sec/On 

- FCL1 c/p ducer 







EGIL 

- Aft MNB 







MMACS 

- APU htrs 

- WSB 1A, 2B 

- MPS TVC isol 2 

- brake isol 2 

- hyd 2 to NWS 

- hyd Mn pump depress IB, 2A 

- FTV IB, 2A 

- APU cntlr IB, 2A 

- SMT on ET doors, some vents 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

I Time CaselD 


Failure 


Impact 


16 

kFt 

159 

CONTROL 

010608HB 

SYSTEMS mal 

MNB APC5SHORT 

GNC losses: 

RGA 2 (desel BFS) 

FCS ISOL VLV PWR: 

ATVC 3,4 

ASA 4 

NWS Hyd Sys 2 

RPC Redundancy lost: 

RGA 1 

FCS ASA, ATVC 

PROP losses: 

OMS/RCS valves: 

L,R RCS He A MAN OP 

R RCS He B MAN OP 

GPC OP/CL 

L OMS He B GPC OP 

VAP ISOL 2 GPC OP 

R OMS He A&B MAN OP 

VAP ISOL 1&2 MAN OP 

Prev. ROB Ch 4 resets, w/ 
loss of Isol Pwr. 

= > GNC call for FCS 

OOOA. 

But then ASA 1 power fails 

(break-before-make 

problem). 

= > GNC call for FCS 

AOOA. 

17 

kFt 

COMM 

Systems Mal 

MNB/APC5 

Redundant power loss for DSCs 

INST should ID all affected 


158 




OA 1, OA 2, OL1, OR1, OR2 and 

DSCs and MDMs and let 






MDMs OA1, and OA2. 

INCO know what they are 







critical to. 

18 

kFt 

TRENCH 

Systems mal 

APC 5 failed 

Redundant pwr to the following: 



156 




FA1 (RPC B) 




EPS32 



FA2 (RPC B) 


19 

kFt 

TRENCH 

TACN/ 

TACAN 2 BEARING BIAS 

TACAN 2 will simply RM Fail, and 



148 


CTMBS(2)=8 


the crew will deselect in the BFS. 







AESP 







- RM Fail TAC 


20 

kFt 

TRENCH 

IMU3/ 


IMU3 has a very small accel 

Trying to get a little 


140 


SIMCB1(1)=0.0064 

IMU3 X ACCEL BIAS 

problem creeping in. 

something into the nav 




SIMCB2(1)=0.0056 

IMU3 Y ACCEL BIAS 


state.... 

21 

kFt 

CONTROL 

TRENCH MALF 

IMU 3 Accel Bias 

Third IMU failure! 



139 
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I No. Fit Phase / Discipline / Malfunction 

! Comment 

' Time Case ID 


Failure 


Impact 


22 

kFt 

135 

TRENCH 

MEDS/ 

MAMMSF(IO) = 1. 

PLT 2 MDU SEC PORT FAIL 

None - DPS can see that only IDP 

3 annunciated a message, and 

PLT to is still on primary port. 

They should be able to deduce 
the failure which is no impact or 
action. 


23 

kFt 

130 

SYSTEMS 

EPS6 

DDMACS(7) = 550 
in and out 

Then, 

Panel L4:0 

Hardpop AC3 phase A BLR 
HYD BYP 2A cb 

WSB 2A Fails with a Short 

This failure along with APC5 will 
cause APU 2 to lose all cooling. 

APU2 will have to be shutdown. If 
required (which it shouldn't be), it 
can be restarted at M = l. 


24 

kFt 

129 

CONTROL 

SYSTEMS mal 

APU 2 SHUTDN 
(loss of cooling) 

Lost: 

= > BF 2 

= > NWS Hyd Sys 2 

APU 2 could be restarted, 
but there's no need for it 
right now. 

25 

kFt 

100 

NSS 

Disable Modulation and then 
handover to MILA Sys 1 on 
NTRK page. 

NCPS = Network Command 
Processing system 

Hand to system 1; 
coordinate time to cross¬ 
strap NCPS, hand back to 
system 2, and lose toward 
link for 30 seconds before 
landing, otherwise lose 
forward link at landing. 

NCPS failure on MILA system 2 

Loss of uplink and downlink for 

30 seconds. 


26 

kFt 

100 

SYSTEMS 

ECS5 

EFMSTK(2) = 0.3 

Adjust on call 

NH3 B isol valve leaks. 

EVAP OUT T LOW 

Evap out T low 


27 

ON CALL 

NSS 

CAPCOM Primary DVIS Down 

CAPCOM DVIS Down 

Loss of CAPCOM voice to orbiter 
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